APRIL  1975 
NE  DOLLAR 


Synthesize 


nner 


i  t 


Under  s 


II 


Repeater  Control*!?, 

Unit 


Ma  Bell 


i>. 


vs  Attachments 
vs  Blue  bones 


•  Her  couplers 


/ 


I    i    * 


*  £0  1 


MiJn 


L 


everything 

FIXED  STATION 
TRAP  VERTICAL 

40  THRU  10  METERS 


one  setting  for 


total  band 
coverage 

Lowest  SWR-PLUSf 

Bandwidth  at  its  broadest!  SWR 
1.6  to  1  or  better  at  band  edges. 

Hustler  exclusive  trap  covers 
"Spritz"  extruded  to  otherwise 
unattainable  close  tolerances  as- 
suring accurate  and  permanent 
trap  resonance. 

Solid  one  inch  fiberglass  trap 
forms  for  optimum  electrical  and 
mechanical  stability. 

Extra  heavy  duty  aluminum 
mounting  bracket  with  low  loss- 
high  strength  insulators. 

AH  sections  VA**  heavy  wall,  high 

strength  aluminum*  Length  2V5". 

Stainless  steel  clamps  permitting 
adjustment  without  damage  to  the 
aluminum  tubing. 

Guaranteed  to  be  easiest  assembly 
of  any  multi-band  vertical. 

Antenna  has  3/8J'-24  stud  at  top 
to  accept  RM-75  or  RM-75S 
Hustler  resonator  for  75  meter  op- 
eration when  desired. 

Top  loading  on  75  meters  for 
broader  bandwidth  and  higher  ra- 
diation efficiency! 

Feed  with  any  length  50  ohm 
coax, 

Power  capability— full  legal  limit 
on  SSB  and  CW. 

Ground  mount  with  or  without 
radials;  roof   mount  with  radials. 


choice  of 
the  majority 


HUSTLER  MOBILE 
ANTENNA  FOR  6-10* 
15-20-40-75  METERS 


Only  Hustler  gives  you  exceptional 
reports,  lowest  SWR,  broadest  bandwidth 
and  optimized  performance  on  each 
band.  Choose  from  either  medium  or 
high  power  resonators  for  your  favorite 
bands.  Get  quick  band  change  or  easy 
garaging  with  the  Hustler  fold  over  mast. 
Matching  devices  not  required;  use  any 
convenient  length  50  ohm  cable.  Choose 
Hustler,  the  majority  favorite! 


Two  meter  "ACTION" 
antennas— 5.2  db  gain 

For  mobile,  the  Hustler  85'r  colinear 
super  gain  antenna  is  your  answer  to  out- 
standing and  unequalled  performance! 
Get  the  dual  advantage  of  gain  transmit- 
ting—gain receiving. 

Model  CGT-144  (illustrated)— Easy  in- 
stallation, no  holes  to  drill,  with  the  Hus- 
tler heavy  duty  trunk  lip  mount.  Sup- 
plied complete  with  17'  RG-58/U  ready 
for  installation  and  use- 
Model  CG-1 44— colinear  antenna  sup- 
plied with  3/8"*24  base  to  fit  all  stan- 
dard mobile  ball  mounts  (mount  or  cable 
not  supplied). 


MODEL  4-BTV 

Wgt.  15  lbs. 


MODEL  CGT-144 


For  HF,  VHF  and  UHF  mobile  and  fixed  station  antennas,  see  the  complete  Hustler  line. 


Available  from  all  distributors 

who  recognize  the  best! 


tronics 
corpofotioi 


15800  commerce  park  drive, 
brook  park,  ohio  44142 


WA5R0N 

17 

WB6IQS 

21 

WA0AQO 

23 

WB9BNF 

36 

HARDING 

37 

WA0ABI 

38 

K38EQ 

42 

W3JJU 

46 

WB6JPI 

51 

WB4SNC 

53 

WB2PAP 

56 

STAFF 

61 

W8DYF 

71 

WHIPPLE 

76 

K2PMA 

89 

W3WTO 

94 

W3HTF 

96 

WA6ITF 

101 

STAFF 

105 

K1NUN 

108 

K4NOC 

111 

WB4UAN 

113 

W5SOT 

116 

K3VNR 

117 

STAFF 

124 

W1HEO 

139 

W6j  i  r 

142 

Build  This  $50  HT 

Proof  of  the  Extraterrestrial  Repeater 

Scanning  with  a  Synthesizer 

Poor  Man's  BFO 

The  Torrid  Toroid 

Voltmeter  Switch  Quiz 

WR3ABC  -  The  Inside  Story 

Eight  Function  Repeater  Controller 

Nicads  —  A  Shocking  Expose 

Preamp  for  the  TR22C 

Ma  Bel!  vs.  Foreign  Attachments 

BUYER'S  GUIDE  to  HTs 

The  Two  Dollar  Amplifier 

Lifting  Ma  Bell's  Cloak  of  Secrecy 

The  Identalert 

Try  Attache  Case  Mobile 

Two  Metering  a  Hustler 

Can  Those  Split-Split  Channels  Work? 

Saving  the  1  5m  Quad  - 

By  Converting  it  to  20m 

The  Rime  of  the  Ancient  FMer 

A  2m  Collinear  You  Can  Make 

Do  You  Know  This  Man? 

A  New  Q5er  -  The  R-1 1 A 

Now  —  A  5/1 6  Wave  Antenna? 

ICOM,The  New  VHF  Giant 

New  Life  for  the  SX-1 1 1 

Try  160  CW  With  This  Transmitter 


2 

Never  Say  Oie 

9 

Review:  Spec  Comm 

3 

Hotline  Headlines 

10 

Be  My  Guest 

4 

Ancient  Aviator 

12 

Upcoming 

5 

FCC 

14 

Caveat  Emptor 

6 

AMSAT  Orbit  Data 

15 

Social  Events 

7 

Review:  Yaesu  Sigmasizer 

16 

New  Products 

8 

Ham  Help 

127 

Review:  IC-30A 

8 

Review: 

160 

Advertiser  Index 

Quartz  Digital  Watch 

160 

Propagation 

#175  APRIL  1975 

COVER:  Photo  of 
Judi  Light,  AKA 
Judi  Repeater,  cour- 
tesy of  Charles 
Webb    KDBWR. 

73  Magazine  is  published  monthly  by  73.  Inc..  Peterborough.  New  Hampshire  03458,  Subscription  rates  are  $8  for  one 
year  in  North  American  and  U*S.  Zip  Code  areas  overseas,  $9  per  year  elsewhere.  Three  years,  SIS  and  $17  overseas. 
Second  class  postage  paid  at  Peterborough,  New  Hampshire  03458  and  at  additional  mailing  offices.  Phone:  603-924-3873* 
Microfilm  edition  of  73  available  from  University  Microfilms,  Ann  Arbor  MI  48106.  Magnetic  tapes  available  from  Science 
for  the  Blind.  332  Rock  Hill  Ra\.  Bala  Cynwyd  PA  19904.  Entire  contents  copyright  1975  by  73  Inc.  Peterborough,  NH 
03458, 


/ 


staff 


EDITOR/PUBLISHER 
Wayne  Green  W2NSD/1 

BUSINESS  MANAGER 
Virginia  Lon drier  Green 

EDITORS 

Alex  Barvicks  WB4RVH 
John  Burneti 

PUBLISHER'S  ASSISTANT 
Susan  G,  Phi  I  brick 

PRODUCTION  MANAGER 

Lynn  Panciera-Fraser 

ART  DEPARTMENT 

Bob  Drew 
Nancy  Estle 
Neal  Kandel 
Bob  Sawyer 

PRINTER 

Biff  Mahoney 

PHOTOGRAPHY 

Bill  Heydolph 

TYPESETTING 

Barbara  Walker 

ADVERTISING 

Bill  Edwards  WB6BED/1 
Cathy  Greenwood 

COMPTROLLER 

Knud  E.M.  Keller   KV4GG/1 

MARKETING 

David  A+  Behnke 
Katherine  Piiewicz 

CIRCULATION 

Barbara  Block 
Dorothy  Gibson 
Cheryl  Hurd 

INVENTORY  CONTROL 
Marshall  Raymond 

PLANT  MAINTENANCE 
Bill  Barry 

ASSOCIATES 
Schley  Cox  WN9LHO 
TomDiBiase  WB8KZD 
Terry  Fox  WB4JFI 
W.  Sanger  Green 
Dave  Ingram  K4TW) 
Joe  Kasser  G3ZCZ 
Bill  Pasternak  WA6ITF 
JohnSchultz  W2EEY 
Waller  Scott  K8DIZ 
Peter  A.  Stark  K20AW 
Bill  Turner  WA0ABJ 

DRAFTING 

Bill  Morel lo 
Lynn  Malo 
T.M.  Graham  Jr. 


EDITORIAL  BY  WAYNE  GREEN 


I  think  it  is  about  time  we  stopped  insisting  on  exams  and  spent  a  lit  He 
more  time  trying  to  interest  amateurs  in  learning  about  new  things 
because  they  are  fun. 


Docket  20282  is  just  another 
attempt  by  the  FCC  to  get  incentive 
licensing  to  work.  There  was  no  legiti- 
mate excuse  for  proposing  or  putting 
through  the  incentive  licensing  rules 
and  I  see  none  for  this  docket  either. 

The  whole  idea  of  forcing  amateurs 
to  go  down  to  the  FCC  and  take 
exams  to  get  higher  classes  of  license 
serves  no  useful  purpose.  It  wastes  a 
lot  of  time  for  the  amateurs  who  have 
to  study  the  theory  and  code  required 
for  these  tests  and  it  wastes  the  license 
fees  involved.  Passing  a  test  proves 
very  little  —  it  certainly  doesn't  make 
better  operators  —  it  doesn't  make 
more  hams  -  it  doesn't  develop  exper- 
imenters —  it  just  wastes  time  and 
effort. 

Not  one  amateur  in  a  hundred  is 
prepared  at  any  moment  to  pass  an 
FCC  exam  —  every  one  of  us  has  to 
get  out  the  books  and  study  for  a 
while  before  we  are  up  on  the  material 
in  the  tests  —  and  this  is  because  there 
is  no  way  for  the  tests  to  be  consistent 
with  real  life.  Passing  a  test  is  passing  a 
test  —  it  does  little  to  help  an  amateur 

as  an  amateur. 

The  fact  is  that  amateurs  who  are 
interested  in  CW  get  to  be  good  at  it. 
Those  interested  in  RTTY  learn  about 
that  —  and  no  amount  of  questions  on 
an  exam  about  RTTY  will  aid  the 
learning  process.  I  think  it  is  about 
time  we  stopped  insisting  on  exams 
and  spent  a  little  more  time  trying  to 
interest  amateurs  in  learning  about 
new  things  because  they  are  fun. 

A  few  years  back  we  had  just  two 
classes  of  ham  ticket  —  the  beginner 
or  Class  B,  and  the  Advanced  or  Class 
A.  Oh,  yes,  there  was  a  Conditional, 
Class  C,  for  those  over  75  miles  from 
an  FCC  office.  That  was  the  same  as 
the  Class  B.  The  fact  was  that  prac- 
tical experience  in  those  days  showed 
us  rather  clearly  that  there  was  little 
to  be  gained  from  the  Class  A  exams 
and  we  could  have  done  just  as  well 
with  one  single  class  of  license.  Many 
of  the  Class  A  amateurs  wore  their 


ticket  as  a  badge  of  honor  and  were 
absolutely  insufferable  about  it. 

So  here  we  are  today  with  six 
classes  of  license  and  the  prospect  of 
two  more  being  added  to  the  list.  For 
what?  One  look  at  the  FCC  regula- 
tions tells  us  that  this  whole  intricate 
construction  is  absolutely  against  the 
most  basic  rules  —  the  very  founda- 
tions set  out  in  97.1  —  the  basis  and 
purpose  of  amateur  radio.  Unfortun- 
ately not  one  amateur  in  a  thousand 
has  read  over  the  rules. 

So  here  we  are  about  to  set  up  a 
new  license  class  —  a  Communicator 
Class.  Do  we  have  any  evidence  at  all 
that  a  code-free  ticket  will  accomplish 
anything  beneficial?  What  is  it  that 
the  FCC  wants  to  accomplish  with 
this  new  license?  The  language  is 
vague,  but  apparently  one  rationaliza- 
tion is  that  this  will  magically  bring  in 
thousands  of  new  amateurs.  Another 
is  that  the  restructuring  will  repair  the 
faults  in  the  incentive  licensing  regula- 
tions which  have  failed  so  miserably. 

We've  been  publishing  the  FCC 
figures  on  license  exams  in  Hotline  for 
the  last  year  and  they  show  very 
clearly  that  about  80%  of  those  who 
flunk  the  ham  test  drop  out  over  the 
written  exam,  not  the  code.  The  fact 
is  that  code  has  been  a  negligible 
deterrent  for  those  trying  for  ham 
licenses  —  so  what  is  there  to  gain  by 
getting  rid  of  it?  Not  much,  it  would 
seem. 

But  what  about  Japan  where  a 
no-code  ticket  has  resulted  in  over 
300,000  amateurs?  Surely  that  is 
proof  that  a  no-code  license  will  drag 
'em  in  by  the  tens  of  thousands? 
Sorry,  but  the  main  reason  they  have 
so  many  amateurs  in  Japan  is  because 
the  clubs  are  organized  and  give 
classes  in  amateur  radio,  complete 
with  licenses  for  those  graduating. 
There  is  no  indication  that  the  success 
of  amateur  radio  in  Japan  has  any 
connection  with  the  no-code  aspect.  If 
every  ham  club  in  the  U.S.  had  classes 
for  beginners  and  the  members  were 


73  MAGAZINE 


out  beating  the  bushes  for  newcomers, 
we'd  have  tens  of  thousands  of  new 
amateurs  over  here  too. 

Unfortunately,  only  a  small  frac- 
tion of  our  clubs  have  classes  for 
newcomers  and  a  great  many  clubs 
actively  discourage  youngsters  from 
coming  to  meetings.  If  the  clubs  I've 
visited  in  New  England  are  any 
criterion,  very  few  clubs  are  making 
any  effort  to  attract  high  school  kids 

—  and  it  is  the  T  4  and  15  year  olds 
which  are  our  major  source  of  new 
hams. 

If  every  ham  club  in  the  I  .N.  had 
classes  for  ln^in tiers  and  the 
members  were  out  beating  the 
hughes  for  newcomers  we'd  have 
tens  of  thousands  of  nen  ama- 
teurs  over  here  loo. 

If  the  clubs  would  get  out  there  and 
train  new  amateurs  we  would  have  no 
problem  with  dropping  numbers  —  no 
need  for  any  no-code  license  —  no  fear 
of  CB  —  no  worry  about  all  those 
virtually  empty  ham  bands  that  we 
know  we  are  going  to  lose  for  lack  of 
use  —  no  panic  over  the  vacant  220 
MHz  band  -  the  almost  inactive  10m 
band  —  the  vast  silences  on  six  meters 

—  the  quiet  which  has  descended  over 
the  bottom  two  MHz  of  the  two 
meter  band  —  and  so  forth* 

Against  the  Rules 

Let's  take  a  close  look  at  the  rules 

—  in  particular  97,1,  the  basis  and 
purpose  of  the  regulations.  Just  one 
part  of  97.1  has  to  do  with  the 
regulations  and  only  the  regulations  — 
that  is  97,1  c  and,  as  the  only  rule 
having  to  do  with  the  purpose  of  the 
rules,  it  should  have  constitutional 
power  for  the  FCC. 

This  section  says  that  the  rules 
shoutd  provide  for  advancing  skills  in 
both  the  communications  and  tech- 
nical phases  of  the  art.  How  does  that 
square  up  with  docket  20282?  The 
docket  is  a  clear  miss  on  this  and  as 
such  shoutd  be  considered  as  unconsti- 
tutional and  should  be  thrown  out 

Taking  2/3  of  the  hams  off  of 
experimental  modes  of  trans- 
mission is  harclK   advancing  skills 

in  the  let  h  rural  phases  of  the  art. 



Taking  away  the  franchise  for 
Techs,  Conditionals  and  Generals  to 
operate  on  ATV,  SSTV,  RTTY, 
Touchtone,  Fax,  and  all  the  other 
innovative  types  of  modulation  is 
flatly  against  the  whole  concept  of  the 
rules.  Remember  that  this  affects 
about  2/3  of  the   licensed  amateurs, 


not  just  a  small  part.  Remember  also 
that  a  good  part  of  the  experimenta- 
tion on  some  of  these  modes  has  been 
done  by  the  Techs.  Taking  2/3  of  the 
hams  off  of  experimental  modes  of 
transmission  is  hardly  advancing  skills 
in  the  technical  phases  of  the  art. 

No  Code? 
Letters  coming  in  from  happy  users 
of  the  73  code  cassettes  indicate  that 
most  amateurs  are  able  to  learn  the 
code  from  scratch  and  get  to  where 
they  can  pass  the  five  word  per 
minute  test  in  a  matter  of  three  or 
four  hours  —  with  one  hour  being  par 
for  learning  the  letters  and  numbers, 
Data  is  still  coming  in  on  the  time  it 
takes  for  13  per,  but  apparently  is  is 
quite  short  using  the  new  blitz  tech- 
niques of  the  code  cassettes  —  running 
about  10  hours  of  practice. 

Considering  the  uses  of  the  code, 
perhaps  the  advocates  of  no-code 
should  rethink.  Our  CW  bands  are  still 
quite  active  —  most  of  the  satellite 
contacts  are  via  code  —  we  use  code 
for  identification  on  RTTY  and 
repeaters  —  code  is  used  for  most 
DXing  on  VHFs  and  moonbouncing. 
Code  is  not  yet  dead. 

When  I  set  up  the  amateur  radio 
structure  for  Jordan  I  set  it  up  with  a 
five  word  per  minute  code  exam  — 
but  none  beyond  that.  I  figured  that 
those  who  like  CW  would  develop 
their  skills  and  that  they  would  get  far 
more  interested  in  CW  if  it  was  not 
made  a  big  ogre.  Time  has  proven  me 
right  on  this. 

Though  it  might  be  traumatic  for  a 
lot  of  old  timers,  I'd  like  to  see  one 
single  class  of  license  in  the  U.S.  I'd 
like  to  see  one  with  a  5  wpm  code  test 
and  a  theory  exam  about  like  that  for 
General.  Beyond  that  those  interested 
in  RTTY  will  learn  about  it  —  those 
into  SSTV  will  ditto  .  . .  etc.  Learn- 
ing is  fun  and  studying  for  exams  is  a 
pain  in  the  lower  back. 

Let's  throw  out  docket  20282. 

We  don't  need  classes  of  license  to 
keep  amateurs  out  of  our  bands  —  this 
just  puts  off  the  day  when  QRM 
forces  us  to  invent  and  pioneer  new 
techniques  which  will  be  of  value  to 
the  world.  We  pioneered  SSB  and 
NFM,  the  two  of  today's  most  used 
communications  modes,  and  we  can 
pioneer  new  and  better  systems  if  we 
are  permitted  to  experiment. 

The  proliferation  of  repeater 
councils  and  frequency  coordinating 
committees  for  repeaters  proves  to  me 
that  we  can  run  amateur  radio  our- 
selves without  any  help  from  the  FCC 
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FCC  proposes  automatic  indentifica- 
tion  of  transmitters  using  ASCII  code 
(docket  20351),  It  would  apply  to 
just  about  all  services  other  than 
amateur  (including  CB), 
Call  letter  change  docket,  companion 
to  20282  restructuring  docket,  held 
up  by  FCC  staff  losses. 
North  Carolina/Tennessee  repeater 
feud  (16/76)  could  seriously  affect 
repeater  regulations  for  whole 
country. 

Immigrants  and  visitors  may  now  take 
FCC  ham  exams  as  a  result  of  a  new 
law  (93-505). 

New  C A3 130  op  amp  mosfet/cmos 
chip  detailed  -  also  LM1808N  ditto 
chip. 

Over  5000  VHF  Engineering  trans- 
mitter strips  sold  to  date  —  plus  over 
S00  of  the  walkie-talkie  kits, 
CB  advertised  on  TV  in  prime  time  to 
build  up  CB  market  —  gets  free  ads  as 
public  service  —  so  where  are  amateur 
radio  ads? 

Police  oppose  CB  patrols  as  possible 
vigilante  groups. 

Ladder  hassle  on  towers  resolved  in 
favor  of  amateurs. 

Canadian  Amateur   Radio  Federation 
(CARF)  recognized  by  Canada  DOC  — 
ARRL   loses   another  battle  to   keep 
tight  control  of  Canada  in  U.S.  hands. 
Get     a     receipt!     Amateurs     in     NY 
indicted     for    receiving    stolen    rigs 
bought  at  hamfests. 
FCC   strikes  at  CBers  —  cites  75  in 
Little  Rock,  104  in  Cleveland. 
QST  super  blooper  —  virtually  direct 
Gopy  of  old  73  article  is  QST  feature 
for  January  and  February, 
Chronex  watch  —  a  computer  on  the 
wrist  —  invented  by  ham. 
Amsat    reports    87    countries    using 
Oscar  6  so  far  —  18  WAS  certificates 
awarded    —    almost    3000    contacts 
reported    to    them.    Oscar    7    much 
better   than    6   and   certain    to    give 
program  a  big  boost 
Ham   movie  available  from   PARC  — 
the  adventures  and  misadventures  of 
the  club  during  Field  Day  1971 . 
Dealers  report  ham  biz  holding  well  — 
sales  only  held  back  by  delays  from 
manufacturers. 

ITC  Multi-2000  being  tested  at  73  HO 
—  considerable  enthusiasm  generated 
over  this  S700  CW/SSB/FM  synthe- 
sized rig. 
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W.  Sanger  Green 
J  379  E.  15  Street 
Brook/vn    NY    11230 


Thank.*  Ui  tlir  bootleggers,  low  flying  on  maneuvers  sometimes  led  to 
high    flying   on    Saturday    nights .  *  * 


WILDBLUE  YONDER 

CARLSTROM  FIELD,  ARCADIA, 
FLORIDA,  0800  15  NOVEMBER 
1922, 

This  morning  flying  instruction 
started.  Each  Cadet  was  assigned  to  a 
flying  instructor  and  not  one  failed  to 
draw  the  best  instructor  on  the  field,  I 
drew  Lt.  Tommy  Claude.  He  was  a 
tall,  affable  fellow  who  used  the 
"follow  me"  method  of  instruction. 
His  idea  was  that  if  a  student  became 
proficient  in  air  work,  and  had  a  good 
feel  of  the  ship,  take-offs  and  landings 
would  come  more  easily. 

The  planes  used  for  primary 
instruction  were  Curtiss  JN6H 
(Jennies)  with  180  HP  Wright 
Hispano-Suiza  engines.  These  planes 
were  used  for  training  during  WW! 
equipped  with  90  HP  Curtiss  0X5 
engines.  They  had  two  open  cockpits, 
front  for  instructor  and  rear  for 
student.  The  Hisso  Jennies  were  very 
easy  to  fly  and  had  practically  no  bad 
habits.  Of  course,  like  any  other  air- 
plane, if  they  "ran  out  of  air"  (stalled) 
they  came  right  down. 

While  I  was  busy  practicing  wing- 
overs,  figure  8s,  rolls,  loops,  side  slips 
and  other  air  work,  Lt  Claude  would 
watch  for  any  cars  crossing  the  prairie. 
if  they  stopped  and  hid  a  package 
under  a  mesquite  bush  he  would  mark 
the  spot  on  a  map,  A  few  times  we 
were  lucky  enough  to  spot  a  boot- 
legger caching  some  of  his  liquor  load 
near  a  place  where  we  could  land.  The 
Claudes  lived  in  the  same  apartment 
house  we  did  so  the  next  Saturday 
evening  we  would  give  a  party, 
inviting  guests  to  come  and  bring  the 
food. 

About  the  sixth  or  seventh  morning 
of  my  instruction,  Lt  Claude  told  me 
to  go  to  the  hangar  supply  room  and 
get  two  shot  guns,  ammunition  and 
hip  boots.  He  said  that  the  lesson  this 
morning  would  be  duck  hunting.  The 
prairie  north  of  Carlstrom  was  dotted 
with  small  ponds  that  were  quite 
shallow  and  surrounded  by  high  roads. 
They    provided    excellent   cover   for 


migrating  ducks.  He  landed  near  one 
of  them  but  the  meadow  was  too  soft 
so  the  ship  stuck  its  nose  in  the 
ground  and  the  propeller  went  the 
way  of  all  nose-over  props,  Claude 
said  not  to  worry,  that  soon  someone 
would  spot  the  tail  of  our  ship  in  the 
air.  Sure  enough  it  was  only  about  15 
minutes  before  Lt.  Hez  McClelland 
came  over  low.  We  pulled  the  tail  of 
our  ship  down  and  pointed  to  the 
broken  wooden  propeller  He  left  and 
was  back  again  in  about  half  an  hour 
and  landed  on  some  nearby  higher 
ground  with  a  new  propeller  and 
installation  tools.  In  the  meantime 
Claude  and  I  had  each  bagged  a  couple 
of  ducks  from  the  pond.  It  took  us 
about  45  minutes  to  remove  the  old 
prop  hub  and  install  the  new  pro- 
peller. The  Claude  taxied  the  ship  to 
firmer  ground,  I  got  in  and  we  were 
back  at  Carlstrom  in  time  for  lunch. 
Lt.  Claude  got  the  officer's  mess 
cookee  to  pluck  and  dress  the  ducks 
so  the  Claudes  and  Greens  had  wild 
ducks  for  dinner  that  evening. 

In  spite  of  all  the  extracurricular 
activities,  Claude  soloed  me  after 
about  eight  hours  dual  and  hunting 
instruction,  I  must  have  been  a  trifle 
overconfident  because  at  about  my 
tenth  solo  landing  I  leveled  off  a  bit 
high  and  ended  up  with  my  nose  in 
the  ground,  tail  in  the  air  and  a 
broken  propeller.  This  made  necessary 
another  hour  of  dual  time  with  a  new 
instructor  —  Lt.  Umpstead.  Lt.  Claude 
was  not  available  as  he  was  in  the 
hospital  as  a  result  of  a  slight  miscal- 
culation of  his  own. 

It  seems  that  Lt.  Claude  had  flown 
a  DH4B  (DeHaviland  with  Liberty 
engine)  to  Fort  Myers,  about  40  miles 
southr  to  pick  up  two  majors  who  had 
cracked  up  there  earlier  in  the  day  and 
bring  them  back  to  Carlstrom.  His 
crew  chief  went  with  him.  They  got  a 
late  start  backr  the  two  majors 
squeezed  into  the  rear  cockpit,  with 
the  crew  chief  out  on  a  wing  strad- 
dling a  strut.  In  those  days  field 
lighting  for  night  landings  consisted  of 


a  few  lights  on  the  hangars  that  dimly 
lit  the  field  a  short  distance  in  front  of 
them.  By  the  time  Claude  got  back  to 
Carlstrom  it  was  dark  and  he  evidently 
didn't  allow  for  the  extra  toad  he  had 
aboard,  for  his  wheels  hit  a  drainage 
ditch  at  the  edge  of  the  field.  That  put 
the  DH  over  on  its  back  tossing  out 
Claude  and  the  two  majors  and  killing 
the  crew  chief.  Claude  sustained  a 
broken  leg  and  numerous  cuts  and 
bruises  while  the  two  majors  were 
only  bruised  and  shaken. 

The  rest  of  the  primary  flight  train- 
ing was  uneventful  as  far  as  accidents 
were  concerned.  I  practiced  landing  to 
a  mark  (180s  and  360s)  acrobatics  and 
other  air  work,  formation  flying,  cross 
country  trips  and  night  flying  with 
periodic  instruction  and  checks  to 
make  sure  I  was  not  developing  any 
bad  flying  habits. 

Ground  school  terminated  on 
February  18th  and  from  then  until 
my  departure  for  Post  Field  on  May 
15th  my  only  duties  consisted  of 
flying,  I  passed  all  the  numerous 
check  flights  and  was  glad  to  be 
checked  out  to  fly  DH4Bs.  I  also  got  a 
small  amount  of  time  in  some  WW1 
single  seater  fighter  planes  such  as 
Nieuports,  Spads,  SE5s  and  Thomas- 
Morse  Scouts.  The  Nieuports  were 
different  from  the  other  planes  I  had 
flown  in  that  they  had  a  rotary  engine 
(the  entire  engine  revolved).  These 
engines  had  only  two  speeds  —  on 
(full  speed)  and  off.  There  was  a 
coupe  button  on  the  top  of  the 
control  stick  that,  when  pressed,  cut 
off  the  ignition.  When  you  were 
coming  in  to  land  you  had  to  keep 
giving  the  engine  spurts  of  power  in 
order  to  keep  it  from  quitting  alto- 
gether. Same  thing  when  you  were 
taxiing.  My  total  flying  time  at 
Carlstrom  Field  was  only  68  hours. 

When  we  got  ready  to  go  to  Post 
Field  about  the  middle  of  May,  Cleo 
and  I  found  that  we  had  around  250 
cans  of  food  I  had  brought  home  from 
Carlstrom  during  my  eight  months  of 
duty  there  (2/3  of  my  ration 
allowance).  We  couldn't  take  them 
with  us  so  we  sold  them  to  our 
landlord  for  $25. 

Special  Orders  -73,  HQ  Carlstrom 
Field  dated  13  May  1922  sent  Cadets 
Fredericks  and  Conerton  along  with 
us  to  Post  Field,  Fort  Sill,  Oklahoma 
by  train. 

Next  month  I'll  tell  you  about 
several  Carlstrom  Field  incidents  that 
were  worth  remembering  such  as;  The 
time  I  caught  a  whooping  crane,  the 
time  Art  Smith  managed  to  total  5 
Jennies    at    one    time,    the   way   one 
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lieutenant  followed  orders  to  quit 
drinking,  and  others,  including  our 
method    of    getting    frogs'    legs   for 

dinner.  Also,  in  one  word  or  less  I'll 
cover  the  enriching  experience  of  a 
train  trip  from  Arcadia,  Florida  to 
Lawton,  Oklahoma. 


FCC  NEWS 


220  MHz  CB 
COMMENT  OF  IMPORTANCE 

The  following  comment  on  docket 
19759,  written  by  the  immediate 
predecessor  of  Walker,  is  of  immense 
importance  and  a  copy  of  this  letter 
should  be  sent  to  your  Congressman 
and  your  Senators  just  to  back  up  the 
comments  that  have  appeared  in  73  to 
the  same  purpose:  Someone  appears 
to  have  been  bought  —  is  that  reason 
enough  for  a  new  service  to  be  insti- 
tuted? And  the  proposed  Class  E  CB  is 
a  whole  new  service. 

Dear  Chairman  Wiley: 

I  wish  to  point  out  to  you  that  the 
Commission  will  commit  a  very 
serious  error  if  it  adopts  the  course 
proposed  in  Docket  19759  and  as 
urged  by  the  Office  of  Telecommuni- 
cations Policy  in  Acting  Director 
Eger's  December  27,  1974  letter  to 
you. 

In  case  you  are  not  familiar  with 
my  qualifications  to  make  such  a 
statement,  I  was  the  Acting  Chief  of 
the  Commission's  Amateur  and 
Citizens  Division  at  the  time  of  my 
retirement  in  1971,  after  working  20 
years  in  that  area  of  regulatory 
activity.  Prior  to  that,  I  was  in  the 
allocations  Branch  of  the  Commission's 
Frequency  Allocation  and  Treaty 
Division  and  engaged  in  monitoring, 
inspection  and  intelligence  activities  in 
the  first  years  subsequent  to  my 
employment  by  the  Commission  as  a 
Radio  Inspector  in  1940, 

Former  Commissioner  E.  K.  Jett's 
dream  of  cheap  two-way  radio  com* 
munication  for  people  tn  all  walks  of 
life  seemed  likely  to  become  a  reality 
when  the  Citizens  (Class  D)   Service 


grew  so  rapidly  in  the  sixties  when  it 
was  established  on  the  27  MHz  fre- 
quencies taken  from  the  Amateur 
Radio  Service.  However,  the  Bureau 
Chiefs  responsible  failed  to  heed  staff 
warnings  that  this  Citizens  band 
would  soon  become  an  unmanageable 
mess  if  not  adequately  policed.  As  a 
result  of  the  Commission's  neglect, 
the  Citizens  Service  Class  D  operation 
has  become  a  shameful  disgrace.  While 
the  Commission's  recent  sampling  ex- 
perience with  its  three  field  "CB" 
enforcement  teams  indicates  a  poten- 
tial answer  to  the  establishment  of  the 
discipline     necessary     for    a     useful 

Class  D  service,  only  the 
actual  application  of  an  all-out  effort 

will  prove  the  Commission  can,  and  is 

willing  to  do  it! 

In  the  face  of  the  foregoing,  the 
Commission's  Docket  19759  proposes 
a  new  Class  E  Citizens  Service  again, 
as  for  Class  D,  taking  frequencies 
away  from  the  amateurs.  Even  though 
a  potential  of  several  million  licensees 
is  estimated  by  the  Electronic  In- 
dustries Association,  no  concrete, 
proven  means  of  maintaining  dis 
cipline  is  assured  or  promised  and  the 
Notice  vaguely  refers  only  to 
"  , , ,  examining  a  number  of  various 
proposals , .  /'  (for  reducing  Class  D 
violations)  and  to  the  intent  that 
"  .  .  .  abuses  of  its  Class  D  rules,  and 
associated  enforcement  problems, 
shall  [not]  be  extended  to  this  new 
service." 

It  appears  that  your  Chief  Engineer 
is  in  a  big  hurry  to  create  a  new 
monster  by  amending  Part  2  of  the 
Rules  to  allocate  frequencies  for  "it" 
before  he  knows  how  "it"  will  be  put 
together  or  how  to  control  it!  WHY? 
Are  you  and  your  fellow  Com- 
missioners willing  and  able  to  commit 
the  funds  the  Chief  of  the  Field 
Bureau  would  need  to  maintain  the 
disciplined  radio  service  Mr.  Eger 
hopes  it  would  be?  If  so,  why  does 
your  Safety  and  Special  Radio  Ser- 
vices Chief  propose  in  Docket  20T20 
to  expand  the  Cfass  D  27  MHz  fre- 
quency space  through  rule  amend- 
ments which  are  expected  to 
"...enhance  the  potential  of  the 
Citizens  Radio  Service  to  provide  ade- 
quate and  efficient  radio  Communica- 
tions provided  licensees  comply,  on  a 
voluntary  basis,  with  our  Rules"? 
(italics  added  for  emphasis)  At  least, 
in  this  latter  proceeding,  the  Com- 
mission and  some  of  its  staff  appear  to 
believe  it  advisable  to  re-examine 
"  .  <  ,  the  Commission's  ability  to 
regulate  the  Citizens  Radio  Service  in 
the  public  interest,  the  Commission's 


ability  to  adequately  enforce  its  regu- 
lations, and  the  ability  of  licensees 
and  others  involved  with  the  Citizens 
Radio  Service  to  use  the  Sen/ice  in  a 
mature,  responsible  manner/' 

Mr.     Eger's     letter     observes    that 

"Estimates  of  the  industrial  activity 
contribution  of  such  a  service  suggest 

a  market  size  approaching  half  a 
billion  dollars  per  year .  .  /*  and  that 
"  .  .  ,a  larger  public  need  for  radio 
justifies  the  foregoing  reallocation." 
How,  when  and  where  has  such  a  need 
been  demonstrated  to  O.T, P.  or  to  the 
Commission?  Comments  by  prospec- 
tive users  on  the  Docket  19759  pro- 
posed Class  E  Service  is  so  light  as  to 
be  insignificant.  In  the  absence  of  any 
demonstration  of  need,  it  would 
appear  that  the  sole  benefit  to  result 
from  Class  E  would  be  to  the  elec- 
tronic industry  which  hopes  for  a  new 
market  for  equipment.  Currently,  tens 
of  thousands  of  newcomers  to 
Citizens  Radio  operation  find  their 
purchase  of  equipment  is  wasted 
because  the  chaos  which  prevails  on 
Class  D  Channels  prevents  their  opera- 
tion for  legitimate  purposes.  Is  it  in 
the  public  interest  to  further  prime 
the  electronic  industries'  economic 
pump  from  money  obtained  by  hold- 
ing out  a  false  promise  of  useful 
communications  to  the  general  public 
via  the  proposed  Class  E  Service?  In 
the  face  of  this,  it  seems  strange  that 
some  staff  members  in  Q.T\P.,  D.O.D. 
and  F.C.C.  are  pushing  so  hard  for  this 
Class  E  proposal. 

Mr.  Chairman,  I  urge  you  and  your 
fellow  Commissioners  to  weigh  this 
matter  very  carefully  and  consider  all 
pertinent  information  before  you 
decide  the  Commission's  course. 

Sincerely, 
William  S.  Grenfell 

Before   the    Federal   Communications 
Commission,  Washington,  D-C.  20554, 

In  the  Matter  of 

Implementation  of  the 
National  Environmental 
Policy  Act  of  1969 

Docket  No.  19555 

ORDER 

Adopted:  January  22,  1975 
Released;  January  24,  1975 
By  the  Commission: 

1.  The  Commission  has  before  it 
four  petitions  for  stay  of  the  effective 
date  of  its  rules  implementing  the 
National  Environmental  Policy  Act 
(FCC  74-1042,  39  F.R.  43834, 
December  19,  1974).  The  petitions 
were  filed  on  January  14,  1975  by  the 
American  Radio  Relay  League  and  on 
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January  15,  1975  by  Communications 
Properties,  Inc.,  Midwestern  Relay 
Company,  and  Teleprompter  Corpora* 
tion.  The  effective  date  of  the  rules  is 
January  20,  1 975. 

2.  The  Relay  League  asks  that  the 
rules    be    stayed    until    the    amateur 
license  application  form  (FCC  FORM 
610)     has    been    revised    or    supple- 
mented to  reflect  the  requirement  of 
submitting    an    environmental    report 
with  certain  applications  and  until  the 
new  form  has  been  made  widely  avail- 
able    to    amateur    applicants.     The 
League  states  that  information  con- 
cerning the  size  and  precise  location 
of  amateur  antennas  and  supporting 
structures    is    not    required    by    the 
present  form   and  expresses  concern 
that  some  8000  amateur  applications 
received  monthly  by  the  Commission 
will   be  rejected  or  not  acted  on  for 
want  of  a  statement  that  the  facilities 
to  be  operated  by  the  amateur  appli 
cant   under   his   license   are   "minor" 
within   the  meaning  of  the  environ- 
ment rules.  As  the  League  states  and 
as  we  are  fully  aware,  it  would  be  rare, 
indeed,   for  an   amateur  operator  to 
construct  an  antenna  tower  which  is 
300  feet  in  height  or  which  would  for 
any  other  reason  be  a  "major"  action 
within   the   meaning  of  the  environ- 
mental rules.  In  this  respect,  we  note 
that  structures  of  200  feet  in  height 
require    aviation    hazard    clearance, 
where     information    concerning    the 
height  and  location  of  the  structure  is 
required,  and  the  need  for  clearance  is 
made  known  to  the  Commission,  and 
that  amateur  structures   in  this  cate- 
gory are  also  rare.  It  should  therefore 
be  apparent  that  we  do  not  intend  to 
reject  or  hold  up  amateur  applications 
for   want   of   a   statement    that   the 
facilities     in     question    are    "minor" 
facilities.   The  petition  for  stay  sub- 
mitted by  the  American  Radio  Relay 
League  is  therefore  denied, 

3.  The  three  other  petitions  for 
stay  are  essentially  identical  as  to 
substance  and  can  be  dealt  with  as 
one.  The  petitioners  request  a  stay 
pending  action  on  their  petitions  for 
reconsideration.  Their  principal  com- 
plaint on  reconsideration  is  that  the 
rules  require  that  an  environmental 
report  be  submitted  with  applications 
for  the  construction  of  microwave 
towers  of  100  feet  in  height  and  that 
similar  reports  are  required  for  other 
towers  in  most  cases  only  if  they  are 
300  feet  in  height.  We  agree  that  this 
disparity  is  one  which  should  be  given 
further  consideration  by  the  Com- 
mission. We  do  not,  however,  consider 
that  it  is  a  valid  ground  for  stay  of  the 


rules.  If  construction  of  a  particular 
antenna  tower  carries  with  it  conse- 
quences which  are  significant  for  the 
environment,  the  public  interest  will 
be  served  by  preparation  and  Com- 
mission consideration  of  an  environ- 
mental report,  and  the  burden  on  the 
applicant  is  only  that  which  is  appro- 
priate under  NEPA.  If  construction  of 
a  particular  tower  does  not  carry  with 
it  consequences  of  significance,  on  the 
other  hand,  the  burden  of  preparing 
the  report  is  very  slight  and  processing 
of  the  application  will  not  be  delayed. 
The  submission  of  reports  concerning 
towers  of  varying  types  and  heights 
during  the  period  in  which  the 
environmental  rules  are  being  re  con- 
sidered,  moreover,  will  provide  an 
improved  factual  basis  for  considering 
which  of  the  many  projects 
authorized  by  the  Commission  should 
ultimately  be  subjected  to  routine 
environmental  processing.  The  peti- 
tions for  stay  submitted  by  Communi- 
cations Properties,  lnc„  Midwestern 
Relay  Company,  and  Teleprompter 
Corporation  are  therefore  denied. 

Federal  Communications  Commission 
Vincent  J,  Mullins  Secretary 


FCC  EXAMS  AT 
ROCHESTER 


The  FCC  will  conduct  amateur 
radio  examinations  at  the  Western 
New  York  Manifest,  in  Rochester, 
N.Y.,  on  Saturday,  May  31st  for 
General  and  higher  class  licenses. 
Examinations  requiring  a  code  test 
(13  or  20  wpm)  will  begin  at  10  am. 
Those  not  requiring  a  code  test 
(advanced  class)  will  begin  at  1  pm* 
Applications  should  be  submitted 
with  the  $4.00  filing  fee  no  later  than 
May  23rd  to  the  FCC,  Room  1005 
Customhouse,  Second  and  Chestnut 
Sts.  Philadelphia,  Pa.,  19106.  Applica 
tions  should  be  marked  "For  examina- 
tion at  the  WNY  Hamfest/' 

A  complete  Hamfest  informational 
mailing  along  with  a  copy  of  the 
program  will  be  sent  to  all  on  the 
mailing  list  around  April  first.  To  be 
included  on  the  list,  just  send  a  card 
to  WNY  Hamfest,  Box  1388, 
Rochester,  N.Y,  14603. 


Satellite  Orbiting  Data 


Oscar  6  Orbital  Information 

Oscar  7  Orbital  Information 

Orbit 

Date 

Time 

Longitude 

Orbit      I 
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Longitude 

(Apr) 

(GMT) 

of  Eq. 

(Apr) 
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1 
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66.0 
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1 

0026.9 

56.6 
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2 

0004.2 

50.9 
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2 

0121.2 

70.2 

11262 

3 

0059. 1 

64.7 

A 1733 

3 

0020.5 

55.0 

11275 

4 
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78.4 

D1746 

4 

0114.8 

68.6 
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5 

0054.0 

63.4 
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5 

001 4. 1 

53.4 
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6 

0148.9 

77.1 

B1771 

6 

0108.4 

67.0 

11312 

7 

0048.8 

62.1 

A1783 

7 

0007.7 

51.8 

11325 

8 

0143.8 

75.9 

B1796 

8 

0102.0 

65.4 

11337 

9 

0043.7 

60.9 

XI 808 

9 

0001.4 

50.3 

11350 

10 

0138.6 

74.6 

B1821 

10 

0055.6 

63.8 

11362 

11 

0038.6 

59.6 

A 1834 

11 

0149.9 

77.4 

11375 

12 

0133.5 

73.3 

B1846 

12 

0049.3 

62.2 

11387 

13 

0033.4 

58.3 

A1859 

13 

0143.5 

75.8 

1 1 400 

14 

0128.4 

72.0 

B1871 

14 

0042.9 

60.6 

11412 

15 

0028.3 

57.0 

A1884 

15 

4137.2 

74.2 

11425 

16 

0123.2 

70.8 

X1896 

16 

0036.5 

WWi  \J 

11437 

17 

0023.2 

55.8 
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17 

0130.8 

72.6 

11450 

18 

0118.1 

69.5 

B1921 

18 

0030.1 

57.4 

11462 

19 
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54.5 

A1934 

19 

01 24.4 

71.0 

11475 

20 

0112.9 

68.2 

B1946 

20 

0023.7 

55.8 

11487 

21 

0012.9 

53.2 
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21 

0118.0 

69.4 

11500 

22 

0107.8 

66.9 

B1971 

22 

001 7.4 

54.3 

11512 

23 

0007.7 

51.9 

X1984 

23 

0111.6 

67.8 

11525 

24 

0102.7 

65.7 

B1996 

24 

0011.0 

52.7 

11537 

25 

0002.6 

50.7 

A2009 

25 

0105.3 

66.2 

11550 

26 

0057.5 

64.4 

B2021 

26 

0004.6 

51.1 

11563 

27 

0152.5 

78.1 

A2034 

27 

0058.9 

64.6 

11575 

28 

0052.4 

63.1 

B2047 

28 

0153.2 

78.2 

11588 

29 

0147.3 

76.9 

A2059 

29 

0052.5 

63.0 

11600 

30 

0047.3 

61.8 

X2072 

30 

0146.8 

76.6 
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The  Remarkable 


Charles  Amman  WB2PVH 
2159  Seneca  Dr.  E. 
Merrick  NY  2  J  566 


Yaesu  Sigmasizer 


You  want  to  go  synthesizer  FWL 
The  reality  that  buying  12  sets  of 
crystals  could  have  bought  you  two 
synthesizers  has  finally  sunk  in.  Now, 
a  new  problem  .  ,  .  which  synthesizer? 
You  could  get  a  Clegg  Crystiplexer  or 
one  of  the  newer  external  synthesizers 
like  the  GLB  or  RP.  To  add  to  the 
growing  confusion,  Yaesu  has  just 
announced  their  new  synthesized 
transceiver  —  The  Sigmasizer. 

The  Sig,  as  we'll  call  it,  is  about  half 
the  height  of  your  common  Clegg  and 
about  one  inch  wider.  It  has  an  output 
of  10  Watts  and  one  Watt  in  low 
power.  Like  the  Clegg,  it  uses  some 
crystals  (included)  for  synthesization 
(say  that  three  times  fasti).  The  Sig 
covers  146-147.99  MHz  in  ten  kHz 
steps,  with  a  five  kHz  mod  in  the  not 
too  distant  future.  Both  the  frequency 
readout  and  quote  S'  meter  are 
illuminated.  No  tuning  is  required. 
You  just  set  the  dial  to  your  desired 
channel  and  you're  on.  From  there, 
you  can  operate  Simplex  (direct)  on 


the  dialed  frequency  or  activate  the 
RPT  button  which  will  automatically 
offset  your  transmitter  600  kHz  down 
in  the  146  range  or  600  kHz  up  in  the 
147  segment.  The  Sig  has  a  priority 
position  into  which  you  can  put 
crystals  for  your  favorite  repeater 
making  QSY  to  that  channel  quick 
and  easy.  Just  push  the  PRTY  button, 
LEDs  are  provided  to  tell  you  if  the 
rig  is  operating  SMPLX,  RPT  or  PRTY 
and  if  the  unit  is  transmitting  low 
power.  Additionally,  another  LED  lets 
you  know  when  you're  transmitting, 
The  200R  has  a  built-in  tone  burst 
oscillator  with  variable  time  delay, 
frequency,  and  amplitude,  making  it 
useful  for  PL  and  other  applications. 
The  unit  comes  ready  to  go  with 
moided  cigarette  lighter  plug  and 
microphone.  No  worry  about  alter- 
nator whine,  as  the  Sig  incorporates  a 
built-in  toroidal  alternator  whine 
filter.  Antenna  troubles?  Don't  fret. 
The  Sig  has  an  swr  protection  circuit 
which     disables     the     transmitter     at 


higher  than  a  1,8:1  vswr.  Unlike 
other  protection  circuits,  the  disable 
mode  is  made  obvious  to  the  operator 
by  the  transmit  LED  shutting  off  one 
second  after  pushing  the  PTT  button. 

Setting  frequency  is  simple.  Two 
concentric  knobs  do  all  the  work.  The 
inner  knob  sets  the  MHz  and  100  kHz 
digit,  and  the  outer  knob  sets  the  10 
kHz  increment.  The  frequency  is  then 
displayed  on  the  illuminated  diaL  No 
worry  about  the  readouts  burning  out 
because  it's  mechanical.  Of  course, 
common  features  like  external  speaker 
jack  and  plug-in  mike  have  not  been 
forgotten. 

Time  to  get  technical.  The  specifi- 
cations provided  with  my  prototype 
were,  believe  it  or  not,  in  Japanese. 
so  I  took  a  few  of  my  own.  Sensitivity 
measured  an  unbelievable  J  3  uV  for 
20  dB  quieting.  Intermodulation  pro- 
ducts were  down  compared  to  other 
transceivers  we  have  tested.  This 
might  be  attributed  to  the  Sig's  dual- 
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filter  design  with  filters  in  both  the 
high  and  Sow  i-fs.  A  Murata  JE'  filter 
keeps  things  tight  but  is  easily 
changeable  to  an  'F'  if  much  splinter 
operating  will  be  done.  The  Sig's 
speaker  is  bolted  to  the  bottom  cover 
for  minimum  vibration  at  low  fre- 
quencies. Receive  quality  was  good 
and  the  unit's  audio  amp  provided 
plenty  of  push  in  the  noisy  mobile. 

The  transmitter  put  out  10.1  Watts 
at  13.8  volts.  It  dropped  only  to  8 
Watts  at  1 1  volts  and  put  out  13  Watts 
when  subjected  to  1  5  volts.  Audio  was 
good  with  the  provided  600  Ohm 
dynamic  mike  (which  is  directly  inter- 
changeable with  the  FT-101B  mike). 


It  looks  like  Yaesu's  done  it  again, 
A  synthesized  transceiver  for  the 
serious  FMer. 

Construction-wise,  the  Sigmasizer  is 
excellent.  Opening  the  lidr  you  see 
three  separately  shielded  sub- 
assemblies. The  rf  compartment  is  also 
separately  shielded  making  TVI 
virtually  non-existent-  Operating  the 
Sig  right  on  top  of  my  Sylvania  color 
set  resulted  in  slight  bars  on  channel 
two.  When  subjected  to  the  same  test, 
my  TR22  (one  tenth  the  power) 
wiped  out  the  picture. 

Temperature  changes  barely  fazed 
our  Sig.  When  subjected  to  my  mobile 
environment,    which   varies   from    20 


degrees  F  to  about  75  with  the  heater 
onF  the  Sig  never  wandered  more  than 
300  Hz. 

Summing  up,  the  Sig  is  quite  a  little 
box  —  versatile,  easy  to  operate,  and 
offering  many  features  that  more 
expensive  rigs  don't.  Don't  pass  it  up 
when  it  comes  your  turn  to  get  sick  of 
buying  crystals.  The  price  tag?  How 
about  449  bucks,  about  what  you'd 
expect  to  pay  for  a  fully  crystal  led 
rice  box. 

Many  thanks  to  Harrison  Radio, 
Farmingdale,  for  providing  our  test 
Sigmasizer, 

. .  .WB2PVH 


A/.  Tenhuizen 
120  S.  Jupiter 
Gar/and  TX  75042 


The  Quartz  Digital  Watch 

an  electronic  marvel 


How  many  times  have  you  missed  a 
MARS  net  check-in  or  an  important 
sked  with  that  W6  across  the  country? 
In  several  cases  it  was  probably 
because  your  $19.95  drug  store 
special  thought  there  were  63  minutes 
in  an  hour  instead  of  60.  I  have  had 
this  problem  on  more  than  one 
occasion  and  I  think  I  have  found  a 
cure  for  it.  It's  called  a  quartz  digital 
electronic  watch.  These  electronic 
marvels  boast  the  amazing  accuracy  of 
better  than  five  seconds  a  month.  My 
particular  model,  an  LED  type,  lights 
up  when  a  command  button  is  pushed 
and  displays  the  time  in  hours, 
minutes,  seconds  and  also  tells  me  the 
day  and  the  month  (very  useful  during 
those  long  weekends  contests}. 
Operating  Principles 

Most  of  the  quartz  digital  watches 
on  the  market  today  operate  with  the 
same  basic  principles.  Divide  the  out- 
put from  a  crystal  oscillator  down  to  a 
one  Hz  signal  to  be  used  to  control 
several  types  of  displays.  In  most 
cases,  the  crystal  oscillates  between  30 
and  1000  kHz  (in  this  particular  case, 
32,768  Hz).  This  32.768  kHz  signal  is 
then  applied  to  a  divider  chain  which 
divides  32  kHz  down  to  1  Hz.  This  1 
Hz  signal  is  applied  to  control  logic 
that  routes  this  1  Hz  pulse  to  other 
divide  circuits  or  counters.  These 
counters  divide  the  1  Hz  signal  into 
minutes,  hours,  days  and  months 
(that's  a  lot  of  dividing).  The  outputs 


from  these  counters  are  then  applied 
to  decoders.  These  decoders  take  the 
information  that  once  was  a  32.768 
kHz  signal  and  transform  it  into 
signals  usable  in  a  seven  segment 
display.  All  this  oscillating,  dividing, 
controlling  and  decoding  is  done  on  a 
single  integrated  circuit  chip  about 
150  mils  square,  and  drawing  only 
about  8  rnicroamps. 

Most  of  the  work  is  done  by  a 
single  CMOS  integrated  circuit  con- 
taining over  1500  transistors  {another 
amazing  feat).  There  is  even  a  built-in 
provision  for  increasing  the  brightness 
of  the  display  when  the  ambient  light 
level  is  high.  During  high  light  levels, 
PC1f  a  photocell,  lowers  its  resistance 
causing  the  integrated  circuit  to 
increase  the  duty  cycle  of  the  multi- 
plexed seven  segment  display  outputs. 
The  only  other  parts  in  the  watch  are 
the  crystal  oscillator  circuit  com- 
ponents,  two  1.5  volt  silver  oxide 
batteries,  two  command  switches,  the 
display  driver  transistors  and,  of 
course,  the  four  digit  seven  segment 
display  itself. 

Put  all  this  together  and  you  indeed 
have  an  electronic  marvel,  guaranteed 
to  tell  you  time  and  date  with  5 
seconds  per  month  accuracy,  and  to 
run  for  a  year  on  one  set  of  batteries. 
Now  it  looks  as  though  I  will  have  to 
find  a  new  excuse  for  missing  my  next 
net  check  in. 

_  TEIMHULZEN 


Ham  Help 

This  column  is  for  those  needing 
help  in  obtaining  their  amateur  radio 
license. 

If  you  are  interested,  send  73  your 
name,    address    and    phone    number, 

Eugene  Neigoff 

1120  Algonquin,  Apt.  2H 

Schaumburg,  III  60172 

Johnnie  David  Twine 
7-44  4 ATA  F 

APG  New  York  09131 

Mr.  William  Prago 
2240  Center  Avenue 
Fort  Lee  NJ  07024 
{201  944-2860) 

SPECIAL  THANK  YOU  TO 
MY  ANONYMOUS  BENEFACTOR 

I  cannot  tell  you  how  deeply  I 
appreciate  your  concern  for  me,  as 
evidenced  by  the  trouble  you  went  to 
by  placing  an  ad  for  me  in  the  "Ham 
Help"  column  of  73  Magazine, 

I  hate  to  disillusion  you  but  I  am 
presently  Vice  President  of  Engineer- 
ing of  WSNL-TV  here  in  Central  I  slip, 
operating  on  UHF  Channel  67,  with  a 
power  of  5,000,000  Watts  e,r.p,  I  am 
a  member  of  SMPTE  (Society  of 
Motion  Picture  and  Television 
Engineers),  AES  (Audio  Engineering 
Society),  and  a  member  of  the  Board 
of  Directors  of  the  SBE  (Society  of 
Broadcast  Engineers),  and  have  been 
engaged  in  Broadcast  Engineering  for 
a  mere  18  years!  I  have  been  a 
licensed  ham  since  1956,  first  as 
KN2VGD,  and  now  with  Advanced 
call  letters  of  K2VGD  (since  1957). 

I  don't  mean  to  sound  ungrateful, 
but  your  concern  is  not  only  unneces- 
sary ,  .  .  but ,  .  ,  unwanted. 

P,S.  I  am  very  willing  to  render  any 
assistance  to  any  person  who  is 
interested  in  obtaining  a  license. 

.  ,  .  Edwin  T.  Karl  K2VGD 
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73  Inspects  Spec  Comm 


Readers  of  the  ads  in  73  may  have 
been  wondering  about  the  new  two 
meter  FM  rigs  announced  by 
Spectrum  Communications  in 
Worcester,  Pa.  At  that  price  can  they 
beany  good? 

We've  checked  it  out  at  73  HQ  and 
we  want  to  report  that  the  rig  is  not 
just  good,  it  is  amazing-  The  engineers 
at  Spec  Comm  have  applied  the  latest 
and  hottest  IC  chips  to  FM  and  the 
result  is  one  of  the  simplest  and  most 
effective  rigs  on  the  market. 

The  receiver  centers  on  the  i-f  IC 
which  has  a  four  pole  crystal  filter  on 
the  input  and  a  two  pole  on  the 
output  —  the  result  being  sharp  skirts 
without  all  the  extra  images  and  other 
troubles  which  come  with  going  to  a 
double  if  chain.  The  rnosfet  preampli- 
fier and  Shottky  hot  carrier  diode 
mixer  go  a  long  way  toward  eliminat- 
ing intermod  and  adjacent  carrier 
interference. 

Most  of  the  transmitter  is  contained 
in  two  ICs,  including  an  extremely 
effective  speech  clipper/filter  which 
really  makes  the  "voice  fill  out  the 
signal,  but  without  the  usual  muffled 
distortion.  It  sounds  beautiful 

There  are  a  lot  of  details  which  add 
up  to  a  remarkable  package  —  such  as 
all  solid  state  switching  (no  relay  to 
defunct  or  get  dirty),  a  3"  speaker 
(which  sounds  a  lot  better  than  the 
usual  2"  jobs),  the  use  of  TR-22 
crystals  (which  are  available  every- 
where), a  choice  of  six  or  twelve 
channel  models  (depending  on  how 
many  repeaters  you  have  around), 
antenna  connections  on  both  front 
and  back  of  the  rig  (very  handy  at 
times  -»  it  also  allows  clip-on  acces- 
sories to  automatically  plug  into  the 
antenna  input),  and  one  of  the  best 
acting  squelches  we've  seen  yet. 


The  accessories  help  to  round  out 
the  system  —  items  such  as  an  ac 
supply  which  simply  clips  on  the  back 
of  the  rig  ($45)  for  home  use  (the 
antenna  jack  feeds  through  so  you  can 
still  plug  in  the  antenna  on  the  front 
or  rear  of  the  rig).  The  power  supply 
uses  one  of  the  newest  silicon-steel 
transformers  (keeps  very  cool). 

There  is  a  nicad  battery  pack  which 
also  clips  on  the  back  of  the  rig, 
making  it  a  great  five  Watt  walkie- 
talkie  to  sling  over  the  shoulder.  The 
n reads  are  hefty  and  designed  to  run 
the  five  Watt  rig  —  not  your  usual 
penlight  size  cells  which  poop  out  in  a 
couple  of  hours. 

A  25  Watt  amplifier  clip-on  module 
is  also  available  (S90)  which  both 
boosts  the  power  output  of  the  rig 
and  provides  a  low-noise  preamplifier 
for  the  receiver. 

There  is  a  battery  status  indicator 
on  the  front  panel  that  indicates  when 
it  is  time  to  stop  talking  and  service 


the  nicads.  Anyone  who  has  over- 
talked  nicads  will  appreciate  the  value 
of  this  gadget.  The  indicator  is  needed 
because  the  voltage  regulator  circuit  is 
so  good  that  the  receiver  never  indi- 
cates when  the  voltage  is  starting  to 
run  low.  Hooking  up  the  rig  back- 
wards won't  blow  it  either,  due  to  a 
reverse  voltage  protector.  The  final  is 
well  protected  from  shorts  or  open 
circuits. 

The  rig  is  built  on  two  large  circuit 
boards  so  everything  is  right  out  there 
easy  to  check  and  service  —  quite  a 
difference  from  some  of  the  rigs 
which  take  a  deformed  midget  to  get 
into. 

By  virtue  of  the  1975  type  of 
circuit  and  direct  sale  from  the 
factory,  the  Spec  Comm  boys  are  able 
to  make  the  560  (five  Watts  six 
channel)  available  for  SI  80.  The 
twelve  channel  model  512  is  S200. 
There  aren't  many  bargains  like  that 
any     more. 
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BE  MY  GUEST 

Visiting  views  from  around  the  globe. 


I  HAVE  MET  THE  ENEMY 

AND  HE  IS  US 


WA80GS  has  asked  me  to  write 
about  mv  patent  application.  I  applied 
for  a  patent  on  a  system  of  Stereo  for 
the  Standard  Broadcast  Band  on  June 
27th  of  1968+  In  the  course  of  the 
following  seven  years,  I've  traversed 
all  the  courts. 

From  the  patent  office  I  went  to 
the  Appeals  Tribunal,  after  my  appli- 
cation was  rejected  on  a  simple  tech- 
nicality. One  of  my  claims  was  not  in 
a  one-sentence  structure! !  This  is  a 
no-no.  While  in  the  Appeals  Court,  I 
had  to  write  my  own  brief  and  submit 
the  required  number  of  copies.  I  had 
sent  my  new  claims  in  a  registered 
letter  which  was  signed  for.  But  for 
some  strange  reason  it  was  not  before 
the  Court  when  they  deliberated  in 
closed  session  (in  camera).  I  did  not 
know  about  this  until  18  months  had 
elapsed.  I  became  angry  and  tons  of 
letters  were  written  back  and  forth, 

I  decided  to  fight  on,  I  had  a  choice 
of  taking  civil  action  against  the 
United  States  or  of  going  to  the  US. 
Court  of  Customs.  The  latter  won  out, 
and  1  thereby  waived  my  right  forever 
of  taking  civil  action.  This  is  a  rule 
spelled  out  in  USC  145*  I  lost  again 
after  writing  and  printing  40  copies  of 
a  brief,  The  date  was  March  21 ,  1 974. 
I  immediately  asked  for  a  review.  The 
review  was  denied  May  28,  1 974, 


It  looked  like  the  end  of  the  road 

for  me.  I  decided  I  would  fight  on*  I 
wrote  the  Clerk  of  the  Supreme  Court 
at  1  First  Avenue  for  an  example  of  a 
petition.  They  sent  me  a  petition  to 
use  as  a  format.  It  was  done  on  814  by 
13  inch  paper  and  double  spaced.  I 
followed  this  scrupulously.  I  sent  the 
filing  fee  too.  Three  days  later  it  came 
back  with  the  stamp  of  the  Supreme 
Court  on  it.  They  rejected  it  and  sent 
me  a  new  rule  book.  The  printing 
must  be  done  as  spelled  out  in  rule  39. 
Print  shall  not  be  less  than  11-point 
type  and  adequately  leaded,  and  the 
lines  shall  not  be  more  than  4-1/6  by 
0-1/6  inches.  The  paper  must  be  of  a 
certain  color  and  it  shall  be  bound. 
JOSEPH  M  RICE 
vs. 

THE  UNITED  STATES 

The  front  cover  told  the  story 
under  the  general  heading  of  "Joseph 
M,  Rice  versus  The  United  States  of 
America".  The  argument  was  now 
between  me  and  the  Attorney  General 
and  The  Justice  Department.  The 
second  petition  was  rejected  because  I 
had  neglected  to  show  why  the 
Supreme  Court  had  jurisdiction  in  this 
case.  My  answer  was  that  I  had 
exhausted  all  the  Federal  Courts 
below.  They  accepted  this,  and  I  again 
wrote   40  copies  of  a   new  petition 


with  different  rules  and  supplied  the 
Justice  Department  with  three  copies 
as  "proof  of  service".  The  case  was 
docketed  as  74-1 52. 

On  November  25,  1974  the 
Supreme  Court  denied  the  Writ  of 
Certiorari.  I  have  now  lost  in  every 
court  in  the  land.  Hopeless?  Yes.  But 
somehow  I  picked  up  the  pieces  and 
found  a  technicality.  The  Justice 
Department  had  not  filed  their  brief 
in  opposition  to  my  petition  in  time. 
They  are  allowed  30  days  plus  an 
additional  20  because  it  involves  the 
United  States.  They  had  gone  over- 
time by  almost  a  month. 

I  am  presently  protesting  to  the 
Chief  Justice,  Mr.  Warren  Burger,  and 
to  the  head  of  the  Justice  Depart 
ment.  I  pointed  out  that  even  though 
I  am  not  an  attorney  I  do  know  the 
difference  between  a  statute  and  com- 
mon law.  I  am  arguing  that  I  had  to 
abide  by  stringent  rules  and  the 
Justice  Department  must  do  so  also, 
I've  had  numerous  telephone  conver- 
sations and  our  language  is  getting 
salty!  Like  I  said  in  the  beginning,  I've 
met  the  enemy  and  he  is  US! 

, .  -  W4RHZ 


Reprinted  from  Feedftne,  Northern 
Kentucky  Amateur  Radio  Club,  Febniary. 
!  "75;  submitted  by  Joe   Burke   WASOGS. 


Tfufo  fo  1f<Mi,  rftfcfa,  Siciv&  Cfawtte  f 


We  are  hum-drum,  dull  and  in  a  rut! 
I  don't  know  -  perhaps  things  are  just 
different  today  from  when  I  got  my 
ham  ticket  (more  sophisticated?),  but 
it  seems  to  me  some  action  is  in  order. 
What     I'm     referring    to    is    callsign 


phonetics. 

Way  back  when  (circa  '54>  every- 
one truly  went  to  great  lengths  to  put 
together  clever,  or  odd,  or  ridiculous 
phonetics  for  his  (or  her)  call  so  it 
would  be  remembered.  Long  after  you 


forgot  the  QSO  and  the  person,  the 
phonetics  would  remain  —  and  if  you 
heard  them  again  you  would  instantly 
recall  As  a  matter  of  fact,  almost 
every  QSL  card  you  got  contained  the 
phonetics  used  —  something  I  rarely 


TO 
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see  today.  For  instance,  I  remember 
vividly  a  clergyman  I  worked  on  40 
meters  about  20  years  ago  whose  call, 
W8JAP,  1  never  forgot,  and,  who 
signed  as  "Just  A  Parson/'  Fritz,  back 
when  he  used  to  be  W3MCH,  was  the 
Most  Cheerful  Ham,  a  set  of  phonetics 
I  dubbed  him  with  and  which  stuck. 
Lois  W8MHF  from  Cincinnati  was  the 
Mighty  Homely  Female  and  Bill,  my 
blind  friend  from  Etna,  Pa  (W3TOC) 
was  the  Tired  Old  Cowboy.  You  could 
forget  TOC,  but  could  you  forget 
Tired  Old  Cowboy? 

Today,  with  some  notable  excep- 
tions (Little  Queer  Vampire,  Young 
Girl  Chaser,  Only  In  America,  Charlie 
Sends  Kisses),  we  seem  to  be  afraid  to 
budge  one  inch  from  Government 
Suggests  We  Use. 

It  is  high  time  the  chains  of  verbal 
bondage  are  smashed. 

Undoubtedly,  with  very  little 
thought,  you  can  do  much  better  than 
what  follows.  However,  for  your  con- 
sideration, I  offer  these  random  possi- 
bilities: Hot  Rotten  Nasty,  Tired  Used 
Nash;  Some  Kinda  Queer;  Uncle  Sam's 
Cousin;  Uncle  Tom's  Cabin;  Poor 
Yellow  Fig,  American  Car  Tester; 
South  Eastern  Yankee;  Hippy  Yo  Yo; 
Mighty  Shota  Whiskey;  and  on  and 
on.  Used  for  instance  as:  This  is 
W3HYY,  the  Hippy  Yo  Yo. 

Some  calls  are  impossible  to  do 
much  with  and  some  merely  lend 
themselves  to  such  ribald  thoughts  as 
to  be  better  left  alone.  If  my  call  was 
W3GFY  I  probably  would  have  long 
ago  been  thrown  off  the  air.  Then 
there  are  those  calls  with  X's  in  them 
which  are  really  deadend  streets  right 
away.  Beyond  Never  Xray  Unicorns, 
where  can  you  go? 

The  FCC  insists  that  you  use  your 
call  with  phonetics  only  if  conditions 
warrant,  I  say  nonsense.  (With  all  the 
stations  we  have  on  the  repeater  no- 
body can  be  remembered  anymore 
with  help.)  Believe  me,  it  is  much 
easier  to  know  that  Fritz  is  the  Cold 
Blooded  Vampire  or  the  Chocolate 
Bagel  Vendor . . . 

So  let's  get  our  imaginations  work- 
ing and  get  some  life  into  those 
hackneyed  letters.  And  maybe  some* 
one  will  come  up  with  a  better  one 
than  the  best  one  I  ever  heard  — 
probably  15  years  ago  —  mobile  in 
N,  Y.p  where  a  fellow  let  it  all  hang  out 
and  K2HMJ  became  Keeper  to  Her 
Majesty's  Jewels.  See  —  I  never  forgot! 

. ,  Jules  W3Y2E 
3  Yaks,  Zebras  &  Elephants 

Reprinted   Irani   The  Modulator.    Baltimore 
Amateur  Radio  Club,  Inc*,  January,  1975, 


Guest  Editorial:    Counterpoint 

FM  vs.  AM 

Response  to  VE3DNR 

(  73  Magazine,  February,  1975  ) 


Hey  —  Wait  a  mfnute!  Let's  forget 

about  comparing  40  Watt  FM  trans- 
mitters against  10  Watt  AM  trans- 
mitters, claims  of  different  antenna 
gains  for  the  two  modes,  and  loaded 
statistics  that  scream  "foul".  Let  us 
look  at  the  receiver,  and  its  band- 
width. 

Looking  at  my  copy  of  "Amateur 
Single  Sideband11,  Collins  Radio  Com- 
pany, 1962,  First  Edition,  I  find  a 
chart  comparing  FM  and  SSB  on  page 
11,  figure  15,  Unfortunately,  the 
signal  to  noise  ratio  at  the  crossover 
point  is  not  given.  We  must  use  a  small 
amount  of  simple  math  to  approxi- 
mate the  signal  levels  at  which  the 
performance  is  equal*  Please  note  that 
the  FM  bandwidth  is  given  as  12  kc, 
the  current  commercial  two  way  radio 
bandwidth,  and  that  for  most  modern 
amateur  repeaters,  not  30  kc  as 
remarked  on  by  VE3DNR. 

The  chart  on  page  7,  figure  1-3, 
compares  AM  and  SSB  using  sine  wave 
modulation.  Let  us  make  a  few  notes 
and  additions  to  the  chart,  in  the 
portion  identified  as  block  "E",  or, 
"noise  voltage,  arbitrary  noise  power 
per  kc  of  bandwidth."  Remember,  we 
speak  of  equal  noise  power  per  kc  of 
bandwidth,  but  we  measure  voltage. 
The  figure  given  for  3  kc  bandwidth  is 
.07  Volt,  and  for  6  kc  bandwidth,  the 
figure  is  .1  Volt.  By  simple  calcula- 
tion, the  figure  for  12  kc  bandwidth  is 
.14  Volt.  If  it  seems  that  rabbits  are 
starting  to  come  out  of  the  hat,  keep 
in  mind  that  twice  the  reference 
voltage  also  means  twice  the  reference 
current,  therefore  a  power  ratio  of  4 
to  1,  or  6  dB.  For  a  3  dB  increase  in 
power,  a  ratio  of  2  to  1,  the  voltage 
increase  would  be  the  square  root  of 
the  power  ratio,  or  1.4  {approxi- 
mately}. 

In  a  modern  FM  receiver  with  good 
capture  ratio,  an  incoming  carrier  3 
dB  above  the  noise  in  the  FM  if  strip 
will  quiet  the  noise  as  heard   in  the 


loudspeaker  approximately  20  dB. 
For  various  reasons,  an  FM  carrier  is 
not  ordinarily  modulated  the  full  12 
kc  bandwidth  of  the  receiver,  but  is 
usually  limited  to  about  two  thirds  of 
the  allotted  bandwidth.  This  in  turn 
means  the  signal  to  noise  ratio  at  the 
loudspeaker  is  considerably  less  than 
20  dB,  but  is  on  the  order  of  10  or  12 
dB.  Looking  at  the  i-f  voltage  level, 
this  means  an  input  signal  of  ,2  Volts 
at  the  FM  receiver  i-f  strip.  (3  dB 
above  the  noise  voltage  of  .14  Volts.) 

In  the  comparison  AM  receiver  if 
strip,  .2  Volts  input,  with  A  Volt 
noise  equals  2  to  1  voltage  ratio,  4  to 
1  power  ratio,  or  a  signal  to  noise 
ratio  of  6  dB,  By  VESDNR's  figures, 
this  is  about  the  usable  limit.  Calcu- 
lating the  SSB  signal  to  noise  ratio,  we 
come  up  with  .2  Volt  signal,  ,07  Volt 
noise,  or  a  3  to  1  voltage  ratio  or  9  to 
one  power  ratio,  very  close  to  9  dB 
signal  to  noise  ratio.  No  surprise  here, 
as  we  already  knew  SSB  has  a  built-in 
3  dB  advantage  over  AM. 

Extrapolating  to  zero  is  a  dangerous 
business,  but  dropping  the  signal 
levels  2  dB  would  drop  the  AM  signal 
to  4  dB  signal  to  noise  ratio,  and  by 
VE3DNR's  own  reckoning,  this  is  the 
level  of  unusability.  Not  having  any 
accurate  figures  on  the  FM  threshold 
effect,  I  will  assume  that  a  2  dB  drop 
in  input  signal  will  reduce  the  FM 
receiver  recovered  signal  to  noise  ratio 
to  5  or  6  dB,  or  barely  usable.  Of 
course,  proper  speech  processing  can 
be  applied  to  all  three  modes,  and  will 
help  all,  but  I  feel  that  I  have  shown 
that  the  FM  signal,  on  its  own,  with- 
out any  concessions,  is  at  least  the 
equal,  and  in  some  ways  the  superior 
of  AM.  In  practice,  full  bandwidth  use 
in  FM  fusing  the  full  12  kc  receiver 
bandwidth)  would  far  surpass  AM, 
and  approach  the  performance  of  SSB 
at  the  3  or  4  dB  signal  to  noise  ratio.  I 
myself   am   lazy   enough   to  want  at 
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Fantastic  2m  Converter  from 
K1CLL  —  plus  more  or*  the 
432er 

Solid  State  Burglar  Alarm  System 

WZAOQ's  Fat  Nixie  Clock 

Slow  Scan  Hard  Copy  Machine 

More  K20AW  digital  stuff 

Postage  Stamp  IC  Squelch 

Simple  Approach  to  Satellite 
Communications 

ID  Timer 

Mini-repeater 

TT-63A  Regenerative  Repeater 

Rock  Solid  Tone  Encoder , .  , 
simplified 

Mother's  Day  Special:  LED 
Violet  Checker 
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Big  Ruction  Near  Boston 

Saturday  April  12th  is  the  day  — 
Eagles  Hall,  Litchfield  Street  off 
Rouie  1 2,  South  Leomi aster  %  near  the 
Leominster  Motor  Inn  -  1pm.  Bring 
lots  of  gear  and  lots  of  money  -  take 
the  reverse  home,  10%  of  sales  goes  to 
the  MARC,  Flea  market  space  * 
available.  This  has  been  a  big  auction, 
growing  every  year.  Dig  into  your  pile 
of  unused  gear  and  gel  it  into  eager 
hands.  Come  and  get  some  fantastic 
bargains.  You'll  find  the  spillover  from 
a  hundred  electronic  plants  here  ,  «  , 
plus  plenty  of  ham  gear, 


least  a  1 0  dB  signal  to  noise  ratio  from 
the  loudspeaker,  and  at  this  level,  FM 
clearly  surpasses  both  AM  and  SSB. 
As  for  VE3DNR's  statement  that  SSB 
or  CW  is  the  only  way  to  work  truly 
weak  signals,  I  would  like  to  mention 
FSK  RTTY.  It  is  a  form  of  FMr  and 
will  outperform  both  SSB  and  CW, 
My  reasons  for  writing  this  included 
his  unfair  claim  of  a  64  to  1  "stacked 


deck*  situation  in  the  FM  vs.  AM 
conflict.  I  submit  that  the  FM  mode  is 
superior  in  usability,  defined  as  a  10 
dB  or  better  signal  to  noise  ratio  at 
the  loudspeaker. 

Much  could  be  said  about  BCI  (SSB 
isn't  BCMree,  it's  just  unintelligible  to 
the  non-ham)  and  power  output 
efficiencies,  but  I  rest  my  case. 

. . .  WDDKU 


Again  QRZ  .  .  .  QRZ  . 
at  Hattingspruit 


The  weather  report  on  the  evening 
of  the  13th  of  June,  1974,  forecast 
rain  for  the  area,  Mr.  I.  McCallum,  an 
engineering  draughtsman  of  Hatting* 
spruit,  got  up  at  5  a.m.  the  next 
morning,  glanced  out  of  the  bedroom 
window,  expecting  to  see  the  rainy 
conditions  that  had  been  promised. 
Instead  of  a  cloudy  sky  he  saw  the 
stars  shining  brightly  and  an  intense 
bright  white  light  coming,  it  appeared, 
from  an  object  in  the  sky.  Calling  his 
wife  to  see  this  unusual  light  they 
both  went  outside  to  have  a  better 
look,  Mr.  McCallum  said: 

"I  looked  in  the  direction  of  this 
bright  light  through  my  10-50  binocu^ 
lars  and  saw  a  cylindrical  object  It 
was  about  the  size  of  a  Boeing  737, 
but  without  wings  or  tail-fins.  I  could 
not  see  the  ends  because  of  the 
intense  brightness  of  the  light.  I  could 
also  see  a  row  of  square  portholes  in 
the  centre  and  strong  white  light 
beams  were  shining  from  these 
towards  the  ground.  During  the  first 
hour  of  observation  the  UFO  zig- 
zagged along  at  a  leisurely  pace  with 
the  lights  coming  from  the  portholes 
shining  towards  the  ground  almost  as 
if  it  was  looking  for  something!  It  was 
cold  and  clear,  there  was  no  sound  at 
all  and  it  was  at  a  low  altitude  and 
quite  near  till  about  6  a.m.  After  6 
a.m.  the  craft  started  ascending  and 
just  before  sunrise  the  light  from  the 
object  was  as  strong  as  the  morning 
star.  The  ascent  of  the  UFO  was 
rather  strange,  while  seeing  it  on  end 
view  I  could  see  red  lights  flashing 
upwards  from  the  body.  It  ascended 
in  the  direction  of  these  reddish  lights 
each  time  a  flash  was  emitted,  and  so 
it  ascended  zigzagging  upwards.  At 
approximately  6  a.m.  the  UFO 
switched  off  most  of  the  side  lights 
from  the  portholes  and  after  sunrise 
the  craft  could  still  be  seen  with  one 
light  shining  and  the  sunrays  reflecting 
off  the  body.  From  6  to  9  a.m.  it  was 
still  visible  in  the  sunlight  if  one  was 
shown  the  position  but  then  it  was 


too  high  to  be  photographed;  earlier 
no  photograph  was  taken  as  I  had  no 
camera  or  telelens  available,  but  there 
are  three  other  witnesses  besides  my 
wife  and  myself  who  saw  the  UFO* 
My  wife  looked  at  the  intense  bright- 
ness of  the  UFO  during  the  first  hour 
or  so,  mostly  without  binoculars  and 
she  ended  up  with  'arc  eyes'  due  to 
the  intensity  and  brightness  of  the 
light/' 

This  is  another  one  of  these  strange 
phenomena.  In  this  case  the  craft  was 
close  enough  for  the  square  portholes 
to  be  seen.  The  question  arises,  where 
does  it  come  from  and  what  is  it  doing 
here?  For  an  answer  to  this  enigma  we 
must  look  to  the  experts  and  see  what 
they  have  to  say.  Professor  Carl  Sagan 
of  New  York's  Cornell  University  said 
in  a  recent  report  that  a  growing 
number  of  scientists  believe  there  may 
be  life  on  other  planets  and  that  we 
may  receive  their  message  in  our  radio 
telescopes  any  day. 

The  mindbending  Uri  Geller,  who  is 
causing  shock  waves  in  the  world  of 
science  with  his  remarkable  feats,  has 
said  that  a  contact  with  extra- 
terrestrials could  take  place  on  a  large 
scale  in  about  three  years  time. 

We  can  but  wonder  at  all  this.  In 
the  meantime  sightings  like  the  one 
above  continue  to  take  place  all  over 
the  world!  You  could  help  in  the 
investigation  of  this  problem  by 
reporting  any  unusual  happenings 
such  as  the  above  in  the  sky,  or  on  the 
air  {such  as  LVE,  see  Radio  ZS  July 
74,  P  8)  by  writing  to  me:  ZS5GZ, 
P.O.  Box  15,  Wandsbeck,  Westville 
3631,  Natal,  Who  knows,  you  may  be 
coming  up  with  the  missing  parts  of 
the  puzzle.  These  reports  would  be 
sent  to  MUFON,  the  Mutual  UFO 
Network  in  USA  where  a  panel  of 
experts  are  evaluating  all  these  data 
from  all  over  the  world. 

*  - .  ZS5GZ 

Reprinted  from  Radio  ZS.  Official  Organ 
of  the  SA  Radio  League,  November.  1^74. 
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SCIENTIFIC  CALCULATORS 

FROM 


5^yy  ,yo 


NOVUS  4520  SCIENTIST 

8-digit  plus  2-digit  exponent  LED 
display  slide  rule  with  scientific 
notation.  Arithmetic,  trigonometric 
and  logarithmic  functions.  RPN 
logic  with  reliable  4-level  stack, 
floating  decimal,  separate  storage 
memory,  Pi,  square  root,  reciprocal, 
exchange  and  change  sign  keys, 
low  battery  indicator. 


$79.95 


61 R  ADVANCED  SLIDE  RULE 
ELECTRONIC  CALCULATOR 

The  Rockwell  61 R  Advanced  Slide 
Rule  can  handle  trigonometric, 
inverse  trigonometric,  logarithmic 
and  inverse  logarithmic  functions. 
But  thafs  not  all.  This  easy-to- 
operate  electronic  calculator 
computes  roots,  powers,  reciproc- 
als, squares,  sum  of  the  squares 
and  more.  All  this  plus  a  full 
accumulating  memory. 

RESIDENTS  OF  TEXAS  AND  NEW 
JERSEY  ADD  5%.  RESIDENTS  OF 
CALIFORNIA  ADD  6%.  RESIDENTS 
OF  ILLINOIS  ADD  4%. 


SEND  CHECK,  MONEY  ORDER,  BANK  AMERICARD  NUMBER,  MASTERCHARGE  NUMBER, 
OR  AMERICAN  EXPRESS  NUMBER  TO: 


P.O.  BOX  1050 
GARLAND.  TEXAS  75040 


A  SUBSIDIARY  OF  TUCKER 


CO. 


FOR  RUSH  ORDERS  CALL  TOLL-FREE  800-527-4642  (IN  TEXAS  CALL  214-348-8800) 
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Caveat  Emptor? 
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PRICE  -  $2  per  25  words  for  noncom- 
mercial ads;  $10  per  25  words  for  bus- 
iness ventures.  No  display  ads  or  agency 
discount,  include  your  check  with  order. 
Deadline  for  ads  is  the  1st  of  the  month 
two  months  prior  to  publication.  For 
example:  January  1st  is  the  deadline  for 
the  March  issue  which  will  be  mailed  on 
the  10th  of  February* 

We  will  be  the  judge  of  suitability  of  ads. 

Our  responsibility  for  errors  extends  onl\ 
to  printing  a  correct  ad  in  a  later  issue. 
For  $1  extra  we  can  maintain  a  reply  box 
for  you. 

VERY  INTERESTING!  Next  5  big 
issues  $1.  "THE  HAM  TRADER/' 
Sycamore,  IL  60178,  (Information 
about  our  "HAM  EQUIPMENT 
BUYERS  GUIDE"  covering  equip- 
ment 1945-75  included.  Nostalgia! 
Helpful!) 

MOTOROLA  PAGEBOY,  carrier 
squelch  on  147.72,  ,3  mV  for  20  dB 
charger,  Ban  $135.  Jim  Maloney, 
2670  Tierra  Cir„  Winter  Park  FL 
32789.  Ph  305-67&0244. 
RTTY  FOR  SALE:  Model  1&19  fric- 
tion-feed conversion  it,  S13.00,  Model 
28  style  table-stand,  $25,00,  Model 
15-19  printer  bases,  $7,00,  Model 
28ASR  motors,  $25.00.  Model  28 
printers,  gearshifts,  cabinets,  parts, 
accessories.  SASE  for  complete  list 
Motorola  T53GKT,  Mint,  '$225.00. 
Antique  tubes.  Lawrence  R,  Pffeger, 
P.O.  Box  21956,  Milwaukee  Wl 
53221. 

"FM  BASH",  DAYTON,  OHIO  While 
at  Hamventton,  come  relax  with  us  at 
Imperial  House  North,  9PM  til?, 
Friday,  April  25.  Prize  drawing  at 
11PM  featuring  ICom  230  and  much 
more.  Free  admission,  snacks,  COD 
bar,  entertainment,  tables  for  ladies. 
Miami  Valley  FM  Ass'n,,  K8SNJ,  725 
Parkview,  Dayton,  Ohio  45403. 
CRYSTAL  PACKAGES  with  the  pur- 
chase of  any  2  meter  FM  radio.  Write 
for  our  deal  on  the  rig  of  your  choice. 
Factory  authorized  dealers  for  Collins, 
Regency,  Drake,  Icom,  Atlas,  Alpha, 
Kenwood,  Tempo,  Ten-Tec,  Swan, 
Clegg,  Genave,  Standard,  SBE  Mid- 
land, Hy*Gain,  CushCraft,  Mosley, 
Hustler,  plus  accessories.  For  the  best 
deal  around  on  HF  or  VHF  gear,  see 
us  first  or  see  us  last,  but  see  us  before 
you  buy.  Write  or  call  us  today  for 
our  low  quote  and  become  one  of  the 
many  happy  and  satisfied  customers 
of  Hoosier  Electronics,  R.R,  ^25,  Box 
403,  Terre  Haute,  Indiana  47802, 
(812)      894-2397. 


STATION  Identification  collectors, 
swap  cassettes  of  local  PBS,  2  mtr 
rptrs,  and  BCB.  Arnold  Timm,  3207 
4th  St   N.   Mpls.(   Mn  55412  (SASE 

Mpls,  list). 

FOR    SALE    Collins    32S  1    $300.00 

Call  after  6PM  Eugene  Rhodes 
WB4JCV,  227  Edison  Drive,  Pensacola 
FL  32505.  (904)  453-3844. 
FOR  SALE.  Antique  radio  collection* 
Includes,  Grebe  Synchrophase,  Philco 
511,  Krister  6-D,  Several  A-K  models. 
Contact  Ernest  Prince,  Rt  2  Fairwood, 
Union,  SC  29379. 

S75  PLUS  UP.S.  buys  a  Deltron  No. 
1980  dc  power  supply  —  variable  0-1 5 
V  dc,  0  to  10  Amps  with  voltmeter 
and  ammeter.  Well  regulated.  Martin 
Shapiro,  1138  Boxwood  Rd,  Jenkin- 
townPAWA3IFG, 

TECH  MANUALS  -  $6,50  each: 
R-220/URR,  URM-25D,  USM-159, 
USM-16,  PRC  10,  Thousands  more 
available.  Send  50«f  (coin)  for  large 
list.  W3IHD,  7218  Roanne  Drive, 
Washington  DC  20021, 

WANTED  -  Catalog  sheet  1971-72, 
Sears,  Ward,  Admiral,  etc.  Color  tele- 
vision  and  recorder;  also  cartrivision 
cassettes  and  matching  Sears  TV 
cheap.  W4API,  Box  4095,  Arlington 
VA  22204, 

LOGIC  PROBE  KIT!,,,  Now  a 
digital  Logic  Probe  Kit  at  a  realistic 
price.  Red,  green  and  yellow  light 
emitting  diodes  signal  the  presence  of 
logic  levels  encountered  in  TTL  digital 
circuitry.  Utilization  of  transistor  and 
integrated  circuit  switching  techniques 
permit  the  Digapeake-A  to  indicate 
logic  1,  logic  0  and  pulsing  circuit 
conditions.  Complete  kit  including 
easy  instructions  is  available  now  from 
Cheasapeake  Digital  Devices  Inc., 
Dept  F,  P.O.  Box  341,  Havre  de 
Grace,  MdT,  21078.  Satisfaction  guar- 
anteed. Order  yours  today.  $14.95 
plus  shipping,  Maryland  residents  add 
tax  please. 

PUSH-BUTTON  TELEPHONE  to  step 
dialing  IC  $10.00,  TCA430  Quad  tone 
generator  $3.00,  Memory  plane  20k 
bits  $12,00,  Wire  -  1 8  2  $1 5.00,  18-3 
321,00,  20-2  shielded  jacketed  1300 
ft,  529.00.  All  above  stranded,  twisted 
-26  solid  S10.00M,  -30  solid 
S10.00M.  PC  Board.  Some  pieces  dis- 
colored. All  G10.  4%"  x  24"  x  3/32" 
onesided  2/$2.Q0,  714"  x  16"  x  3/32" 
$1,50.  Following  1/16"  two  sided  6" 
x  18"  $3,00,  8"  x  18"  $3-50,  9"  x 
18"  2/$6,00,  Large  SASE  for  list. 
Interested  in  quantities  of  some  Mos 
and  special  chips.  Nothing  prepaid, 
Doug  Craton,  5625  Balfrey  Drive, 
West  Palm  Beach  FL  33406, 


SLOW  SCAN  TV  Monitor  Kits,  Venus 
Scientific  Model  SS2K  $235.00  each 
while  they  last.  73  Magazine, 

FOR  SALE  -  HT220  -  2  frequency, 
2  Watt,  slim  line,  2  new  batteries, 
charger,  case,  built-in  mini-touch  tone 
pad.  Working  on  2  meters,  $350.00  or 
best  offer.  305-678-0244.  Jim 
Maloney,  2670  Tierra  Circle,  Winter 
Park,  Florida  32789. 

NEW  YORK  CITY  Second  Annual 
Hall  of  Science  Radio  Club  Auction 
Flea  Market  Saturday.  June  7,  at 
Worlds  Fair  Grounds,  Flushing  L.I,  No 
sellers  commission  but  10%  fee  on 
auctioned  items.  Admission  S2.00, 
Zoo,  boating,  children*  farrrv  art  and 
science  museums  adjacent.  Field  Day 
goodies  galore.  Box  1032F  Flushing, 
11352. 

PHILLIPS  CODE,  complete  copy  of 
62  pages.  $10  postpaid  via  insured 
parcel  post.  Dr,  Hess  W6CK,  P.O.  Box 
19-M,   Pasadena  CA  91102. 

SWAN  270  AC/ DC  S350.  Swan  250C 
and  117XC  $350.  Kenwood  R599, 
matching  speaker,  2  and  6  meter 
converters  installed,  $300,  Gonset 
G50  $70.  Clegg  22er  $125,  Drake  2nt 
$80.  Hammarlund  HC  10  sideband 
adaptor  $75.  More.  212  641-2559, 
Colella  WA2HQD,  105  18  131  Street, 
Richmond  Hill  NY  11419. 

WANTED  License  Plates.  Ham, 
motorcycle,  personalized.  US., 
Canada,  Foreign,  describe,  Pay  1-5 
dollars  each,  "Automobile  License 
Plate  Collectors  Association/'  Member 
No.  1560,  5015  Albertly,  Parma  OH 
44134. 

NORTHWESTERN  Pennsylvania 
Swapfest,  May  3.  Crawford  County 
Fairgrounds,  Meadville.  Flea  market 
begins  10  am  ($1  to  display)  Free 
admission,  hourly  door  prizes,  refresh- 
ments available.  Commercial  displays 
welcome.  Indoors  if  rain.  Talk-in 
146.94,  146,04-,64  and  29.0  MHz. 
Map  and  details:  RAE,  Box  844,  Erie 
PA  16512. 

HAMFEST!  Indiana  Friendliest  and 
Largest  Spring  Hamfest  Wabash 
County  ARC'S  7th  Annual  Hamfest 
will  be  held  Sunday,  May  18,  1975, 
rain  or  shine  at  the  4-H  Fairgrounds  in 
Wabash,  Indiana.  Large  flea  market, 
technical  sessions,  Bingo  for  XYLs, 
free  overnight  camping,  plenty  of 
parking,  Lots  of  good  food  at  reason- 
able prices.  Admission  is  still  only  $1 
for  advance  tickets,  $1.50  at  the  gate. 
For  more  information  write:  Bob 
Mining,  663  Spring  St.,  Wabash  IN 
46992, 
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WANTED;  ARRL  Handbook  T9er,  6 
band  CW  transmitter  or  any  parts 
needed  for  construction  of  same. 
K7BDf  103  E.  Bartlett,  Selah  WA 
98942. 

FOR  SALE:  Generat  Radio  Time  and 
Frequency  Standard,  including  1101B 
Oscillator,  1102A  Multivibrator, 
1102A  Power  supply,  IIOSASyncro- 
nometer,  and  11 07 A  Interpolation 
Oscillator.  All  operating  with  Tech 
Data,  rack  mounted.  Will  deliver  in  S, 
Cal.  Best  offer.  D.  Blackmer 
WA6UNK,  Rt  1,  Willow  Rd,  Nipomo, 
CA  93444. 

FREE  MANUAL  with  purchase  of 
classic  old  General  Radio  650-A 
impedance  bridge  {with  650-P1  oscil- 
lator/amplifier}. Operation  and  cali- 
bration guaranteed.  Appearance  good 
or  better.  $90  FOB  Modesto  (45  lb.) 
or  $80  for  any  unsold  after  June  1st 
Write  for  specs:  Massing! IT s  Mechanic 
graphs,  2500  Young  Rd,,  Modesto  CA 
95351. 

SELL;  Atlas  180  transceiver.  Abso- 
lutely mint  condition,  used  only  few 
hours.  Latest  production  model  with 
8  pole  filter  and  new  ALC  control. 
S350.  Schuftz,  c/o  RLC,  30  East  42nd 
St,  NYC  10017.  Call  212-867  5200, 

FM-YOUR  KNIGHT  TR  108  Com- 
plete kit.  Use  xtal-vfo.  $19,95  ppd. 
Check  or  M,0,  Calif,  res,  6%.  Revilo 
Color,  4725  W.  Washington  BL,  Los 
Angeles,  CA  90016. 

COMPLETE  QSL  Catalog!  Hundreds 
of  cuts,  stock  and  ink  samples.  Ten 
sample  QSLs  25«E.  Corneilson's 
Quality  QSLs,  321  Warren  Street,  N. 
Babylon  NY  11704. 

SELL  MANY  OLD  ham  and  radio- 
serviceman  type  magazines,  hand- 
books, call  books,  texts,  etc,  SASE  for 
list.  Henry  Shaw,  508  Alexander  Ave,, 
Cape  May  Point  NJ  08212. 

ANTIQUE  RADIO  BUFFS,  Do  you 
need  a  schematic  for  your  radio?  For 
information  send  SASE  showing  make 
and  model  number,  Joseph  C. 
Crockett  K3KUL,  762  S.  Gulph  Road, 
King  of  Prussia  PA  19406, 

STANDARD,  SR  C  145  Handy  talkie, 
19/79,  25/85,  28/88,  78/18  xtab 
supplied;  one  spare  with  Nicads  and 
ten -tec  1  amp  supply/charger. 
$200.00  W1MBX,  21  Nancy  Mae  Ave, 
Prospect  CT  06712,  (203)  758  5858. 

FOR  SALE:  Hewlett-Packard  HP* 45 
calculator  in  excellent  condition  with 
nicads,  charger,  handbook,  etc., 
$295.00.  Write  David  Bonham 
WB4HKYr  36  Hilltop  Road,  Canton 
NC  28716 


DAYTON  OH 
APRIL  25-27 

Dayton  is  the  big  one  —  with  about 
10,000  expected  this  year.  It  has  the 
biggest  in  manufacturers'  displays  — 
the  biggest  flea  market  —  the  biggest 
program.  If  you  only  get  to  one 
convention  a  year,  this  is  it. 

While  the  major  action  is  on  Satur- 
day, there  is  so  much  happening  that 
day  that  you'll  do  well  to  pull  in  on 
Friday  and  spend  that  day  visiting  the 
commercial  exhibits.  Manufacturers 
and  engineers  will  have  more  time  to 
talk  with  you  then  -  and  on  Saturday 
you  may  have  a  tough  time  even 
getting  close  to  the  booths.  You  just 
might  miss  some  of  the  fantastic 
bargains  out  in  the  enormous  flea 
market,  too.  Bring  money. 

The  crooks  know  you're  coming,  so 
be  sure  to  take  your  rig  out  of  your 
car  at  night  —  a  lot  of  rigs  got  stolen 
last  year  from  the  motel  parking  lots. 
Bolting  it  in  better  is  not  the  answer  — 
one  gal  had  her  dashboard  chopped 
out,  complete  with  2m  rig. 

Say  hello  to  the  73  staff , 


BROOKLYN  NY 
MAR29-APR1L6 

The  Radio  Society  of  Greater 
Brooklyn  will  hold  its  first  annual 
Worked  All  States  Week  Contest 
March  29  0001 G  to  2359G  April  6. 
Winner  will  be  the  one  to  work  all 
states  in  the  shortest  period  of  time. 
Anyone  who  works  all  states  within 
the  period  will  receive  a  certificate. 
Special  certificate  to  the  Novice  who 
works  the  most  states  and  operator 
working  most  states  under  most 
unusual  conditions.  Number  of  states 
only  counts,  not  number  of  QSQs. 
Logs  must  include  description  of  your 
station  and  the  time,  date,  call  and 
state  of  all  stations  worked.  Any  legal 
band,  mode  or  power.  Send  logs  to  F. 
Grossman  WB2BXO,  9519  Ave.  M, 
Brooklyn,  NY  11236. 

WESTLAKEOH 
APRIL  4 

Westpark  Radiops  W8VM  auction 
April  4  at  8  pm  at  Clague  Park 
Cabin-CSague  &  Hilliard  Roads  in 
Westlake.  Magazines,  surplus  gear, 
used  &  new  equipment,  components, 


Ollie  Rathburn,  Auctioneer.  All  items 
can  be  viewed  before  sale,  coffee  & 

donuts  following. 

TOWSON  MD 
APRIL  6,  1975 

The  Greater  Baltimore  Hamboree 
will  be  held  at  Calvert  Hall  College, 
Putty  Hill  and  Goucher  Boulevard, 
TowsonM  Maryland  {one  mile  south  of 
Exit  28  of  Beltway -Interstate  695),  on 
Sunday,  April  6,  1975  at  9  am.  Food 
Service,  Flea  Market,  Contests,  Prizes, 
Registration:  S2.00.  Complete  table 
set-ups  indoors.  INFO:  Joe  Lochte, 
5400  Roland  Avenue,  Baltimore  MD 
21210  or  Brother  Gerald  Malseed, 
8102  La  Salle  Road,  Towson  MD 
21204,  {301)825-4266. 

DETROIT  Ml 
APRIL  6 

The  Seventeenth  Annual  SEMARA 
Swap  'N'  Shop  will  be  held  on  April  6, 
1975,  from  8:30  am  EST  to  3:30  pm 
EST.  It  will  be  held  on  the  east  side  of 
Detroit,  Michigan  at  Cannon  Recrea- 
tional Center  on  East  Warren  and 
Cadieux  Avenue. 

JOHNSON  CITY  NY 
APRIL  19,1975 

The  Sixteenth  Annual  Hamfest, 
sponsored  by  the  Southern  Tier  Ama- 
teur Radio  Clubs,  is  scheduled  for  10 
am,    April    19,    1975,    at   St.    John's 

Ukrainian  Hail,  Johnson  City,  New 
York.  Admission  to  lectures  and  flea 
market  only,  S1.00  for  adults.  Total 
admission,  including  awards  and 
excellent  dinner,  $6,50.  For  tickets  or 
further  information,  write  to: 
STARC,  P.O.  Box  11,  Endicott  NY 
13760. 

COLUMBUS  GEORGIA 
APRIL  19-20 

The  Columbus  Georgia  Hamfest 
sponsored  by  the  Columbus  Amateur 
Radio  Club  will  be  held  April  19-20, 
1975. 

Activities  will  begin  with  the  flea 
market  at  1  pm  Eastern  time  on 
Saturday  and  finishing  with  the  main 
prize  drawing  at  2  pm  Sunday. 

For  information  and  reservations 
contact  Gary  L.  Kindred,  293  Night- 
ingale Drive,  Columbus,  Georgia 
31906.  Phone  404  689  4494. 

RALEIGH  NC 
APRIL  20,  1975 

Third  Annua!  Raleigh  Amateur 
Radio  Society  Hamfest  will  take  place 
all  day  Sunday,  April  20,  1975,  at 
Crabtree  Valley  Mall,  Hwy  70  W,  just 

, , »  continued  ffti  page  16 
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SOCIAL  EVENTS  from  page  15 

west  of  the  city.  A  covered  flea 
market,  bigger  than  ever;  many  great 
prizes;  group  meetings  will  be  fea- 
tured. General  admission  $2.50  ea. 
Food  at  reasonable  cost  For  flea 
market  reservation  and  other  info 
write:  George  Richards  WA4EKJ, 
Chairman,  RARS  Hamfest,  P.O.  Box 
17124,  Raleigh  NC  27609. 

GRAND  RAPIDS  MI 
APRIL  24-26 

Grand  Rapids  Annual  Communica- 
tion Show  and  Swap  'n  Shop.  On  the 
Mall  exhibits  April  24-26,  1975.  Ham 
and  Electronic  Swap  'n  Shop  April  26, 
1975.  At  Eastbrook  Mall  on  East  28th 
Street  (N.E.  corner  of  M1 1  and  M44). 
Contact  Bob  WN8PTM,  P.O.  Box 
2402,  Grand  Rapids,  Michigan. 

DAYTON  OHIO 
APRIL  25 

"FM  BASH",  an  annual  affair  will 
again  be  held  on  the  Friday  night  of 
Hamvention,  April  25,  at  the  Imperial 
House  North,  Sponsored  by  the  Miami 
Valley  FM  Ass'n.,  it  will  run  from  9 
PM  til?,  and  will  include  a  prize 
drawing  at  11  PM,  featuring  an  IC-23.0 
transceiver.  Admission  to  this  social 
event  is  free,  with  snacks  and  a  COD 
bar,  entertainment,  ladies'  tables  and 
more.  Contact  K8SNJ,  725  Parkview, 
Dayton,  Ohio  45403. 

LA  MESA  NM 
APRIL  26-27 

The  11th  Annual  "Whitey's  Bean 
Feed"  will  be  held  at  La  Mesa,  NM 
near  Las  Cruces,  from  noon,  Sat., 
April  26  through  Sunday  the  27th, 
Sponsored  by  Mesilla  Valley  Radio 
Club  with  "Whitey"  K5ECO  as  chef. 
Swapfest,  chili  bean  feed,  beverages, 
prizes  and  "eye-ball"'  QSOs,  free 
camper  parking  on  grounds  Sat.  night. 
Adults  $3.50,  kids  $1.50.  Tallin  on 
16-76,  52  and  3940  kHz.  For  info 
contact  K5HZH,  1020  Circle  Dr.,  Las 
Cruces  NM  88001. 

AM  BOY  IL 
APRIL  27f  1975 

Rock  River  Radio  Club  Hamfest, 
Sunday,  April  27,  1975,  Same  loca- 
tion as  in  past  year's  at  the  Lee 
County  4-H  Club  Center,  Amboy, 
Illinois,  1  mile  East  of  Junction  Rt52 
&  Rt  30,  South  of  Dixon,  Illinois. 
Advanced  Tickets  $1.50,  Gate  $2.00. 
Special  to  April  1,  1975  4  tickets  for 
$5.00.  Rain  or  shine,  indoor  facilities, 
etc.  Camping  area.  Limit  1  table  free 
per  party,  Additionaf  tables  $5  each 
or  bring  your  own.  Talk-in  frequency 
will  be  1 46,94  mc. 


SAN  DIEGO  CA 
MAY  2-4 

This  year's  West  Coast  VHF  Con- 
ference will  be  held  at  the  Sheriden 
Inn  on  Harbor  Island  in  San  Diego  on 
May  2-4,  1 975.  Tech  talks  are  sked  for 
Sat.  3rd,  from  about  9  am  to  5  pm; 
prize  drawing;  Noise  Figure  contest 
Sat  evening;  Antenna  measuring  con- 
test Sun  am,  Pre-reg  is  $2.50,  hotel 
accomos  are  S21  single,  $27  dbl.  More 
info  will  be  sent  fater  to  those  on  our 
mailing  list.  Those  who  don't  get  one 
should  drop  a  fine  for  info  sheet,  etc, 
to  Louis  N.  Anciaux  WB6NMT,  Spec 
Comm  Sys,  4519  Narragansett  Ave, 
San  Diego  CA  92107. 

CONNECTICUT 

QSO  PARTY 
MAY  3  to  MAY  5 

Contest  period  2100  GMT  May  3  to 
0200  GMT  May  5.  Certificates  to 
highest  scorer  in  each  ARRL  section 
or  Province  and  each  Connecticut 
county.  Special  —  Worked  All  Connec- 
ticut Counties  certificate.  Trophy  to 
highest  scoring  cfub  entry,  For  info 
write  Candlewood  Amateur  Radio 
Assn.,  c/o  Donald  Crosby  W1EJM,  10 
Royal  Rd.,  Danbury,  Conn.  06810, 

CADILLAC  Ml 
MAY  3 

The  Wexsaukee  Radio  Club 
announces  their  15th  annual  Swap- 
Shop  and  Eye-Ball  that  will  be  held 
May  3rd  in  the  National  Guard 
Armory  in  Cadillac,  Michigan  starting 
at  9  am.  This  Swap-Shop  is  open  to  all 
radio  amateurs,  CBers  and  anyone 
interested  in  radio  communications. 
Lunches  will  be  available  at  noon  and 
there  is  lots  of  free  parking.  Tickets 
available  at  the  door.  All  are  invited. 

ST  PETERSBURG  FL 
MAY  4 

The  St.  Petersburg,  Florida,  Ama- 
teur Radio  Club  (SPARC)  will  hold 
their  annual  Hamfest  at  Lake 
Maggiore  Park,  Sunday,  May  4,  1975. 
Tables  will  be  available  for  sales  or 
trading  of  used  and  Home  brew  equip- 
ment as  well  as  home-made  Arts  and 
Crafts  items. 

GEORGIA  QSO  PARTY 
MAY  10-12 

Starts:  2000  GMT,  Saturday,  May  10, 

1975 

Ends:    0200  GMTP  Monday,  May  12, 

1975 

The  14th  annual  Georgia  QSO 
Party  is  sponsored  by  the  Columbus 
Amateur  Radio  Club,  Inc.  There  are 
no    time    or    power    restrictions  and 


contacts  may  be  made  once  on  phone 
and  once  on  c.w.  on  each  band  with 
each  station, 

For  further  info  contact  John  T. 
Laney,  III,  K4BAI,  P.O.  Box  421, 
Columbus  GA  31902. 

WEST  LIBERTY  OH 
MAY  18 

The  Champaign  Logan  Amateur 
Radio  Club  will  hold  their  annual  flea 
market  .and  auction  May  18,  1975  at 
12  pm  at  the  West  Liberty  Lions  Park, 
West  Liberty  OH.  Talk-in  on  146.52 
and  146 ,1 3/73. 


Making 
PC  Boards 

Easily 

A  new  kit  for  the  stamping  and 
etching  of  printed  circuit  boards  is 
being  successfully  marketed  by  M 
Tech  Engineering  Corporation  of 
Springfield,  Virginia.  Probably  the 
biggest  stumbling  block  and  the  prin- 
cipal reason  for  the  oft-declared  (but 
certainly  not  proven)  decline  in  home 
brewing  has  been  a  complete  lack  of 
the  simple,  inexpensive  and  flexible 
equipment  required  for  making  PC 
boards. 

The  number  of  articles  appearing  in 
the  past  year  not  requiring  PC  boards 
has  been  minimal.  This  system  con- 
sists of  a  series  of  stamps,  a  stamp  pad 
with  special  resist-ink,  and  a  resist-in k 
fiber  tip  pen.  It  is  so  simple  and  fool 
proof  that  the  world's  worst  klutz  can 
make  high  quality  professional  boards. 
One  of  the  more  experimental 
individuals  we  know  built  a  digital 
clock,  3  QRP  transmitters,  a  new 
front  end  for  a  frequency  counter  and 
a  prototype  VFO  —  and  still  has  two 
thirds  of  the  bottle  of  stamp  resist-ink 
left. 

Like  any  system,  this  one  appears 
at  least  as  fool  proof  as  the  fool  using 
it.  One  word  of  caution:  Don't  put 
too  much  force  on  the  stamp  when 
printing  or  it  will  blob.  TLT  (tender 
loving  touch)  should  be  the  rule. 

The  73  staff  was  quite  favorably 
impressed  with  this  product  and 
found  no  real  need  for  any  additional 
stamps  other  than  supplied  with  the 
kit. 
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J.  R  Johnson  WA5RON 
4558  Avenue  A  #205 
Austin   TX   78751 


Why  should  two  meter  portable  rigs 
be  so  expensive  or  difficult  to 
buifd?  Believing  that  they  should  be  neither, 
I  set  out  to  construct  a  1  watt  walkie-talkie 
that  other  hams  can  duplicate  in  a  couple  of 
evenings'  work  and  at  an  expenditure  of  less 
than  $50. 

How  can  that  be?  Simple  and  cheap 
pre-fab  receiver  and  transmitter  modules 
offered  by  various  73  advertisers  can  be 
used.  Most  of  the  design  work  is  done  for 
you,  but  you  will  have  to  find  {or  build)  a 
case,  position  controls,  and  perform  the 
human  engineering  that  will  result  in  a 
custom  hand-held  that  you  can  proudly 
claim  as  homebrewed. 

The  Transmitter 

The  transmitter  for  this  project  is  the 
TX-144  kit  from  VHF  Engineering.  (1)  The 
kit  goes  together  in  four  or  five  hours,  and  is 
a  real  pleasure  to  build  and  tune  up.  The 
transmitter  as  it  comes  has  only  one  crystal 
socket,  but  you  can  add  an  outboard  switch 
and  more  sockets,  if  desired,  for  multi- 
channel capability.  You  should  order  some 
xtals  from  your  favorite  quartz  grindery 
when  you  send  for  the  transmitter.  Crystals 

are  the  12  MHz  type,  HC-25/U  ground  at  20 
pf.  Using  a  multiple  of  12,  base  frequency 


for  146.94  is  12.245,  and  14634  is  12.195. 

In  the  prototype  unit,  the  transmitter 
strip  is  attached  to  the  case  front  by  four 
copper  brackets,  1cm  wide  and  about  5cm 
long.  These  were  soldered  to  the  circuit 
board  corners  at  one  end,  and  the  other  end 
bent  out  about  1cm  and  drilled  for  a  4-40 
mounting  screw. 

A  dynamic  mike  is  needed  to  drive  the 
transmitter,  and  I  found  that  the  surplus 
HA1  (earphone)  element  from  a  field-phone 
handset  gives  excellent  audio  quality  when 
epoxied  in  behind  a  1-3/8  inch  hole  in  the 
case  front.  If  pocket-size  compactness  is 
desired,  the  receiver  speaker  could  double  as 
a  mike,  but  this  may  require  additional 
switch  complexity  and  a  mike  preamp. 
Separate  speaker  and  mike  were  employed  in 
the  prototype  unit. 

The  Receiver 

Olson  Electronics  (2)  sells  a  Windsor 
Weather  Radio  model  2094  which  is  a  small, 
oval,  desk-top  FM  receiver  tuned  for  the 
U.S.  Weather  Service  VHF  broadcasts  on  or 
about  162.55.  Some  other  stores  sell  similar 
VHF  monitors  at  a  higher  price,  and  if  you 
already  own  one  of  these,  perhaps  the  simple 
conversion  for  the  Windsor  set  will  apply* 

Disassembly  of  the  receiver  will  yield  a 
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speaker,  knobs,  sturdy  19  inch  telescoping 
antenna,  and  a  compact  oval-shaped  receiver 
board.  You  might  save  the  nice  plastic  case 
for  building  an  intercom  station  or  some- 
thing. Check  the  receiver  for  operation 
before  you  start  modifying  it.  Don't  worry 
about  the  modest  audio  output,  that  will 
improve  when  you  increase  the  input  voltage 
from  9  to  12  V. 

Tracing  back  from  the  antenna  connector 
you  will  find  a  9  pF  capacitor.  Replace  it 
with  a  47  pF  or  larger.  Following  that  is  a 

3-turn  rf  input  coil  A  second  rf  coil  (3 
turns)  paralleled  by  a  30  pF  capacitor  is  the 

tuned  circuit  for  the  preamplifier  Melt  out 

the  beeswax  and  replace  this  capacitor  with 

a  39  pF  silvered  mica.  Another  three  turn 

coil    near  the  center  of  the  circuit  board 

(paralleled  by  a  20  pF  cap.)  is  part  of  the 

oscillator-    The    receiver    local   oscillator  is 

slightly    tuneable   and  operates   10.7     MH? 

down  from  the  receive  frequency.  Replace 

the  20  pF  with  that  30  you  took  from  the 

pre  amp. 

Examination  of  the  tiny  schematic 
packed  with  the  receiver  shows  the  9  voli 
input  line  running  directly  to  the  audio 
amplifier,  but  separated  from  the  rf  stages 
by  a  dropping  resistor.  The  audio  section 
seems  to  work  quite  happily  at  1  2  volts,  but 
the  other  stages  should  be  held  below  9  volts 
by  the  addition  of  a  zener  diode  (SK3060  or 
equivalent).  This  will  fit  on  the  board  in  a 
small  space  just  beside  the  audio  interstage 
transformer,  between  it  and  the  oscillator 
components. 

On  the  underside  of  the  circuit  board  you 
should  find  a  jumper  wire  between  two 
ground  strips.  The  jumper  jumps  over  a  third 
strip  that  is  the  negative  lead  to  the  rf  stages 
in  the  receiver.  Drill  a  tiny  hole  (no.60)  in 
this  strip  about  3cm  from  the  tuning 
capacitor  shaft.  Drill  another  hole  in  the 
ground  strip  that  goes  to  the  volume  pot 
shaft,  3.2cm  from  the  center  of  that  pot 
shaft. 

Mount  the  zener  on  the  component  side 

with  the  cathode  to  ground  (positive 
ground).  This  will  allow  the  use  of  9-12  volts 
input  without  damaging  sensitive  com- 
ponents. 

At  this  point  you  may  wish  to  consider 
the    switching    arrangement    of   your   tran- 


ceiver.  I  chose  to  replace  the  5k  volume 
control  pot  with  one  containing  a  SPST 
switch  (Olson  VC-302B).  While  you  are 
there,  you  might  also  improve  upon  the 
work  of  the  original  Chinese  assembler. 

Of  the  several  units  I  have  examined,  each 
had  electrolytic  capacitors  sticking  up  on 
5mm  of  excess  lead,  long  loops  of  jumper 
wire,  component  leads  bent  over  instead  of 
being  clipped  off,  etc.  Dress  up  the  wiring  a 
bit,  and  your  receiver  will  not  only  squeeze 
into  a  tighter  space,  but  may  also  last  longer. 

A  word  of  warning:  the  tuning  capacitor 
is  easily  damaged  by  heat.  At  the  close 
approach  of  a  soldering  pencil,  that 
polyethylene  spacer  between  the  plates  will 
shrivel  up.  You  would  do  well  to  place  an 
appropriate  sized  washer  over  the  capacitor 
to  protect  it  during  these  modifications. 

Now,  with  a  small  screwdriver  or  pick, 
dig  out  the  wax  from  around  the  three  turn 
rf  coils.  With  a  soldering  iron,  melt  out 
sufficient  wax  to  allow  easy  spreading  or 
squeezing  of  the  coils  with  a  plastic  tool 
(save  the  wax  and  melt  it  back  into  the  coils 
when  you  are  finished  tuning). 

Start  with  the  oscillator  coil,  nearest  the 
center  of  the  board.  Spread  or  squeeze  to 
bring  the  oscillator  to  135.8  MHz  with  the 
fine-tune  control  set  halfway.  You  can  tune 
by    following    the    oscillator    output    on    a 

tuneable  VHF  receiver  (aircraft-police  mon- 
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itor)  or  just  by  listening  for  signals  on  the 
two  meter  band. 

If  the  oscillator  will  not  go  low  enough 
with  the  coil  squeezed  tight,  then  solder  that 
9  pF  capacitor  you  removed  earlier  across 
the  coil  on  the  circuit  side  of  the  board.  This 
was  necessary  for  one  of  the  three  receivers  I 
tuned  up  on  2  meters. 

When  you  are  hearing  signals  from  ama- 
teur QSGs  or  from  a  signal  generator  at 
146.5,  adjust  the  antenna  and  rf  amplifier 
coils  for  maximum  sensitivity.  The  i-f  and 
detector  settings  should  not  be  changed. 
Filling  the  coils  back  up  with  beeswax  will 
reduce  the  microphonic  speaker-vibration 
feedback  problem  common  to  cheapie  VHF 
receivers. 

An  additional  stage  of  rf  amplification 
using  a  low-noise  FET  has  been  successfully 
used  by  the  author  on  the  front  end  of  such 
receivers,  but  was  not  added  in  this  hand 
unit.  Good  circuits  for  FET  preamps  can  be 
found  in  73  Magazine  (3). 

When  the  receiver  is  mounted  in  a  metal 
case,  the  ground  circuit  should  be  connected 
by  a  short  lead  to  the  case  in  three  or  four 
places  about  the  receiver  board.  Using 
threaded    metal    standoffs   and   solder   lugs 


Inside  view  of  transceiver.  Visible  are 
transmitter  (above),  receiver  (below) ,  dyna- 
mic microphone,  T-R  switch  on  side  of  case, 
batteries  in  plastic  holders,  and  removable 
telescoping  antenna. 


allows  for  both  good  mechanical  and  good 
electrical  mounting.  One  rig  built  exhibited 
self-oscillation  before  it  was  grounded  to  the 
case  in  this  fashion. 

Once  tuned  up  and  mounted  in  a  metal 
box,  the  receiver  is  stable  and  unaffected  by 
hand  capacitance.  Its  characteristic  of  low 
hiss  noise  with  no  signal  input  eliminates  the 
need  for  a  squelch.  Its  small  size  and  low 
price  ($1 1 )  make  it  an  excellent  find  for  the 
VHF  builder  and  experimenter. 
Assembly 

A  simple,  sturdy  case  for  the  transceiver 

was  made  by  folding  1/16"  aluminum  into 
two  "Un  shaped  pieces  that  fit  together  as 
shown.  Everything  except  the  antenna  and 
battery  clips  is  mounted  in  the  front  half  of 
the  case.  The  case  shown  measures  22,5  x  8 

x  7  centimeters,  but  as  you  can  see  there  is 
still  a  bit  of  room  left  inside. 

A  more  compact  design  with  perhaps  a 

different  battery  arrangement  might  yield  a 

more    pocketable    transceiver.    You    might 

have  an  old  CB  type  talkie  gathering  dust 

somewhere  from   which  you  could  steal  a 

case.  Be  sure  to  disguise  it  so  it  won't  look 

CB. 

A  nice  stainless  steel  appearing  finish  can 

be  had  on  aluminum  by  rubbing  it  in  long, 
straight  strokes  with  steel  wool.  The  steel 
wool  wears  out  (and  so  does  your  arm),  so 
stop  occasionally  and  rub  in  some  light  oiL 
The  resulting  finish  is  well  worth  the  hard 
work.  Deep  scratches  in  aluminum  are  diffi- 
cult if  not  impossible  to  rub  out.  Protect  the 
new  metal  surface  before  bending  and 
drilling  by  spraying  on  several  coats  of 
enamel. 

Acetone  will  quickly  remove  the  paint 
after  it  has  served  its  purpose. 

T-R  switching  is  complicated  somewhat 
by  the  different  polarity  of  ground  in  the 
transmitter  and  receiver.  A  six  pole  double 
throw  switch  was  employed,  with  two  sec- 
tions paralleled  for  antenna  switching.  The 
antenna  that  comes  with  the  receiver  is  just 
the  right  length  for  two  meters.  Solder  it  to 
the  center  pin  of  a  BNC  connector  and  stand 
it  perfectly  upright  in  your  oven.  Mix  and 
pour  epoxy  cement  into  the  BNC  and  leave 
it  overnight  at  15O2Q0F  (this  is  the  ONLY 
way  I've  been  able  to  make  those  dime-store 
epoxy s  set). 
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8123-25  PAGE  BOULEVARD 

ST.   LOUIS,  MISSOURI  63130 

(314)  427-6116 

THUMBWHEEL  SWITCHES 

STANDARD  SIZE  ■  0.5  x  2.125  x  1.78 
10  position  decimal  $3.00 

10  position  BCD  &  compl.$4.00 
End  Plates  (per  pair)  $1.45 

MINIATURE  SIZE       0.312  x  1.3  x  1.3 

10  position  decimal     $3.00 


1 0  pos.  BCD  &  comp.  $4.00 
10  pos.  BCD  only  $2.75 
End  Plates  (per  pair)  $1.00 
Divider  Plates  $1.25 

Blank  Body  $   .30 
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AH  switches  are  black  with  white  figures 
and  snap-in  front  mounting. 

60  Volt  Center  Tap  -  3  amp  trans- 
former, constant  voltage  type  with 
capacitor.  1 1 7  volt  pri.  Ship  wt  1 5  lbs. 

14  INCH  REEL  of  1/z"  Scotch  Instru- 
mentation Tape.  Ship  wt.  7  lbs.  $4.50 
FLUKE  873A  precision  ac/dc  differen- 
tial voltmeter.  Ship  wt.  20  lbs. $295.00 
BOXER  FANS  -  HiFi  Boxer  -  very 
quiet(whisperfan)  for  equipment  cool- 
ing. 

4%  x  4%  x  V/2  -  50  C.FM.new. 
Ship  wt.  2  lbs.  $8.50 

Mini- Boxer  -  3%  x  3Y2  x  V/2  -  65 
C.  F.  M.,  new.  Ship  wt.  2  lbs.  $8, 50 
Front  Surface  Mirror  -  2  x  2%  x  V*. 
Shipwt.VJb.  $1.00 

APRIL  SPECIALS 

VHF  TV  Tuner  -  Solid  State.  Ship  wt. 
1  lb.  $5.00 

UHF  TV  Tuner  -  Solid  State.  Ship  wt. 
1  lb.  $3.00 

Please  include  sufficient  postage, 

GATEWAY  ELECTRONICS  of  COLORADO 

Visit  our  new  Denver  Colorado  store  located 
at  2839  W.  44th  Avenue.  Phone: 
303-458-5444. 


VISIT  US  WHEN  IN  ST.  LOUIS  OR  DENVER 


End  view  showing  how  receiver  and  trans- 
mitter  are  stacked. 

The  speaker,  perforated  metal  grille,  and 
a  thick  sheet  of  polyethylene  were  sand- 
wiched together  and  epoxied  to  the  case 
behind  an  appropriately  sized  punch-hole. 
Epoxy,  when  applied  to  clean,  roughened 
surfaces  and  hardened  at  an  elevated  temper- 
ature is  sufficiently  strong  for  construction 
of  this  sort  It  eliminated  a  number  of  screws 
and  clamps  that  would  otherwise  have  been 
needed  to  mount  the  mike  and  speaker, 
detracting  from  the  appearance  of  the 
finished  rig. 

Speaking  of  helpful  hints,  you  can  pre- 
vent the  wires  from  breaking  off  inside  those 
snap-type  battery  clips  by  squirting  vinyl 
cement  into  them  and  letting  that  harden 
up.  Eight  zinc-carbon  AA  cells  in  two 
standard  holders  are  used  with  my  trans- 
ceiver. If  you  want  to  buy  nicads  or  alkaline 
cells,  then  you  should  plan  on  using  10  due 
to  their  lower  voltage  under  load.  Carbon 
cells  are  most  economical  and  last  through 
six  or  seven  rechargings.  The  assymetric  ac 
charger  described  in  73  (4)  has  been  used 
around  this  shack  for  charging  all  kinds  of 
batteries  with  excellent  results. 

The  walkie-talkie  works  well  too,  and 
makes  for  a  quick  and  easy  portable  for  the 
OT  repeater-blipper,  or  an  inexpensive  intro- 
duction to  Fun  Mode  for  the  newcomer. 

..  ,  WA5RON 
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Proof  of  the 


Extra  terrestrial 

Repeater 


Throughout  the  history  of  electronics 
amateur  radio  has  helped  to  explain 
and  understand  the  phenomenon  of  radio. 
Hertz,  Marconi,  and  Lee  De  Forest  were  all 
pioneers  in  radio  communications  and  were 
in  many  ways  true  examples  of  amateur 
radio  operators  exploring  the  unknown. 
Now,  amateur  radio  has  shown  that  intelli- 
gent extraterrestrial  life  has  visited  the 
vicinity  of  earth. 

In  experiments  conducted  over  a  period 
of  years,  it  has  been  demonstrated  that 
natural  causes  are  not  the  only  reflector  of 

radio  waves  over  the  earth.  A  system  of  alien 
repeater  satellites  relays  radio  signals  around 

the  earth   and   to  a  distant  planet  in  the 

constellation     Bootes     (Balfour,     Malcolm, 

"Scientists  Attempting  Contact  With  Alien 

Space  Probe  Believed  to  be  Orbiting  Earth/1 

National  Enquirer \  Vol.  47,  No.  29,  March 

18,  1973,  p.  26). 


These  satellites  derive  their  power  from 
the  sun's  energy  and  especially  the  higher 
forms  of  energy  present  during  periods  of 
high  sunspot  activity.  These  repeaters  work 
continuously  but  are  much  more  active 
during  peaks  of  the  eleven  year  sunspot 
cycle,  thus  making  it  appear  that  all  skip 
activity  is  natural  in  origin. 

The  proof  was  determined  after  careful 
research  into  pulse  and  multiplex  trans- 
mission methods.  Close  experimental  obser- 
vation of  the  received  waveform  on  40  meter 
signals  showed  that  many  of  them  were 
segmented.  Many  CW  signals  would  appear 
to  be  noisy  on  the  oscilloscope,  but  after 
close  inspection  the  signal  was  actually  being 
pulsed  on  and  off  very  rapidly.  The  pulses 
were  so  rapid  that  the  ear  could  not  hear 
them  and  after  detection  and  audio  amplifi- 
cation no  distortion  was  present  in  the 
speaker  output. 

My  Heathkit  10-1 03  scope  has  a  maxi- 
mum response  to  ten  megahertz  so  all 
observations  were  done  on  40  and  80  meters 
initially.  Later  a  series  of  low  noise  very  low 
distortion  converters  were  built  for  the 
higher  bands  and  all  bands  showed  signs  of 
the  segmented  signals. 

As  can  be  clearly  seen  from  the  example, 
the  DX  stations  signal  was  being  turned  on 
and  off  very  rapidly.  At  first  it  was  a  puzzle 
to  understand  what  could  cause  such  a 
signal,  but  later  it  was  easily  explained.  The 
only  answer  that  could  fit  all  the  available 
facts  is  the  idea  of  a  phantom  repeater  in 
outer  space.  The  repeater  would  receive  the 
original  signal,  store  it  in  a  temporary 
memory  device,  retransmit  it  an  instant  later 
on  the  same  frequency,  and  then  go  back  to 


Normal  7  MHz  sine  wave  as  received  without 
the  phantom  repeater  operating. 


A  signal  that  has  been  retransmitted  through 

the  phantom  repeater. 
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the  receive  mode  to  pick  up  the  next 
segment  It  works  very  much  like  break-in 
CW  but  much  faster. 

This  effect  can  be  only  seen  before  any 
mixing  is  done  in  the  receiver  The  output 
waveform  of  the  signal  must  be  seen  just 
after  the  first  radio  frequency  amplifier 
stage,  and,  if  it  was  possible,  directly  out  of 
the  antenna  would  be  best  The  scope  was 
attached  to  the  plate  output  of  the  first  rf 
amplifier  of  my  transceiver  and  a  high  gain 
wide  band  preamplifier  was  added  to 
increase  the  sensitivity  of  the  scope. 

It*  can  be  seen  that  the  change  from 
receive  to  transmit  is  nearly  instantaneous 
and  very  many  repeater  cycles  can  be  seen 

on  each  Hertz  of  received  signal.  After  the 
first    mixer    stage    very    poor    results    are 

obtained  because  of  distortion  and  non- 
linear amplification  in  these  stages;  also  the 
capacitors  and  inductors  used  as  LC  circuit 
elements  tend  to  average  out  the  individual 
repeater  cycles  due  to  their  charging  effect 
This  discovery  offers  many  answers  to 
numerous  and  as  yet  unexplainable  radio 
observations.  The  most  obvious  is  the  much 
publicized  LD.E.  (Long  Delayed  Echo). 
(Villard,  O.G.  Jr.,  "Long-Delayed  Echoes  — 

Radio's  'Flying  Saucer1  Effect,"  057",  Vol. 
LIII,  No.  5,  May,  1969,  pp.  38-43.)  These 
L.D.E.s  occur  very  infrequently  and  only 
under  very  special  circumstances  (Villard, 
<XG.  Jr.,  "A  Long-Delayed  Echo  AR,"  QSTf 
Vol.  LIV,  No.  2,  February,  1970,  p.  33).  It 
is  easy  now  to  explain  them  as  a  simple 
malfunction  in  the  alien  repeater  or  perhaps 
replays    of   some    special    signal    that   the 

central  control  wanted  to  hear  again. 

If  a  careful  analysis  of  the  pattern  to  the 
L.D.E.s  can  be  made  rt  may  even  be  possible 
to  communicate  directly  with  the  alien 
central  control  by  knowing  what  conditions 
they  watch  for  when  asking  for  a  replay  of  a 
transmission- 
It  is  also  probable  that  more  than  one 
system  of  satellites  are  listening  to  earth. 
The  short  term  L.D.E.  (two  or  three 
seconds)  is  probably  caused  by  a  second 
relay  system  in  the  orbit  of  the  moon.  This 
short  term  L.D.E.  is  most  common  on  80 
meters  and  is  presently  being  actively  investi- 
gated (Villard,  O.G.  jr.,  "A  Long-Delayed 
Echo  AR/'  QST,  Vol.  LIV,  No.  2,  February, 


1970,  p.  33).  The  time  delay  from  the  earth 
to  the  moon  round  trip  is  about  three 
seconds.  This  time  delay  would  be  about 
correct  for  the  secondary  repeater  system. 

This  initial  satellite  system  is  a  near  earth 
Stationary  Orbital  System  (SOS).  It  consists 
of  three  or  four  satellites  that  relay  all  types 
of  radio  transmissions  to  other  parts  of  the 
earth  and  to  the  alien  central  control  in  the 
star  system  of  Bootes.  The  Lunar  Orbital 
Satellite  System  (LOSS)  was  installed  later 
and  probably  works  in  the  three  or  four 
MHz  frequency  spectrum  exclusively. 

A  system  such  as  SOS  can  explain  much 

of  the  abnormal  DX  activity  that  goes  on  in 

the  amateur  bands.   How  many  times  have 

amateurs  heard  signals  on  the  air  that  just 

should  not  be  there?  Japan  and  Europe  can 

come  in  well  at  the  same  time  and  at  a  time 

when  the  charts  say  that  it  is  impossible  to 

hear  either  one.  It  is  easy  to  understand  this 

abnormal   activity   now  that   the  SOS  and 

LOSS  systems  have  been  discovered. 

The   most  pressing  issue  is  what  we  as 

amateurs  can  do  about  these  super  "Water- 

gaters"  in  the  sky.  First,  all  transmissions 

derogatory  to  aliens  must  be  banned.  We  do 

not  know  what  they  may  look  like  so  all  talk 

of  little   green   men  or  bug-eyed  monsters 

should  halt.  Second,  an  attempt  should  be 

made  to  analyze  these  relay  satellites.  Find 

out  from  the  earth  what  makes  their  control 

system   work  and  perhaps  take  control  of 

their  functions.  It  would  be  then  possible  to 

concentrate  their  energy  in  smaller  segments 

of  frequency   and   have  good   DX  all  year 

long. 

Of  course  the  deflector  shields  and  anti- 
jamming equipment  must  be  overcome  first. 
Possible  defensive  weapons  such  as  photon 
torpedoes  and  phase r  rays  may  deter  NASA 
from  looking  at  these  satellites  too  closely, 
but  with  telescopes  it  may  be  possible,  once 
the  space  shuttle  starts  regular  operations,  to 
see  them  from  outer  space  directly. 

The  use  of  the  SOS  and  LOSS  system 
may  be  the  next  great  advancement  for  radio 
since  the  discovery  of  short  waves.  If  reliable 
worldwide  communications  without  fading 
at  all  times  could  be  achieved,  it  would  be 
the  greatest  discovery  in  recent  history  for 
the  radio  amateur. 

...WB6IQS 
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Front  panel  view  of  the  scanner  showing  Channel  1  containing  the  frequency  6.94 
(146.94).  Channel  select  mode  is  indicated  by  one  LED  and  the  lock  indicator  LED  is 
abo  visible.  Photographs  by  K4CHS/0. 

Scanning  With  a 

Synthesizer 


When  first  getting  on  2m,  in  a  some- 
what typical  fashion  with  a  com- 
mercial crystalled  transceiver,  I  began  think- 
ing of  a  possible  next  step  in  upgrading  the 
station.  At  this  point  I  seemed  to  hit  a 
dividing  point:  I  could  either  buy  or  build  a 
scanning  receiver  so  1  could  keep  up  with 
activity  on  the  different  frequencies  — 
thereby  being  bound  to  the  crystal  market- 
er I  could  go  the  synthesizer  route.  The 
synthesizer  seemed  the  more  versatile  way, 
so  I  incorporated  a  GLB  400B  Channelizer 
in  my  station.  Since,  however,  I  would  lose 
the  benefits  of  scanning,  it  seemed  logical  to 
combine  the  advantages  of  both,  hence,  a 
scanning  synthesizer. 

To  allow  for  easy  reprogramrning,  I  chose 
a  Random  Access  Memory  (RAM)  as  the 
basis  for   the  scanner.   The  net  result  is  a 


scanner   which   stores  eight  pairs  (transmit 

and  receive)  of  frequencies,  and  of  these 
eight  pairs,  selected  receive  frequencies  can 
be  scanned.  Provision  is  also  made  for  one  of 
the  eight  pairs  to  automatically  be  incre- 
mented in  10kHz  steps  over  a  one  MHz 
segment  to  effectively  sweep  a  selected  MHz. 
The  frequencies  are  entered  into  the  RAM 
from  a  touch  pad.  Three  digits  of  7-segment 
readouts  display  the  receive  and  transmit 
frequency  appropriately,  and  a  single  7- 
segment  display  shows  the  channel  number. 
The  scanner  can  also  recall  a  specific  fre- 
quency at  a  touch  of  a  single  button.  A 
feature  to  make  operation  convenient  per- 
mits the  transceiver's  PTT  button  to  stop  the 
scan,  and,  in  addition,  a  jump  option  pro- 
vides a  pseudo-priority  type  operation. 
As    for    the     important    statistics,     the 
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Fig,  I,  Block  diagram  of  the  scanner  in  a  two- meter  station. 


scanner  uses  approximately  $40  worth  of 
ICs.  The  touch  pad  and  four  7 -segment 
displays  are  the  only  other  parts  that  hurt 
the  pocketbook  and  are  not  as  likely  to  be  in 
the  standard  junkbox.  The  touch  pad  costs 
about  $8,  The  entire  circuit  operates  on  5V, 
but  a  power  supply  of  two  LM309K  regula- 
tors makes  It  easily  used  with  1 2V. 

Theory  of  Operation 

Although  the  overall  schematics  are  some- 
what foreboding  with  41  ICs,  the  functions 
can  actually  be  separated  into  17  blocks  and 
built  on  four  boards.  The  scanner  is  repre- 
sented in  the  block  diagram,  Fig,  1.  The  key 
elements  of  the  scanner  are  the  shift  register 
and  memory  blocks.  The  remaining  circuitry 
effects  control  of  those  blocks  or  accom- 
plishes special  functions.  Before  reading  the 
theory  of  operation,  I  would  recommend 
reviewing  the  section  on  operation. 

Memory  and  Display  Board 

Let's  start  with  the  memory  and  display 
circuitry  which  Is  represented  on  the  block 
diagram  enclosed  in  a  dashed  line.  ICs1  6,  1 7, 
18,  Fig.  23  are  4  bit,  parallel-In,  parallel-out 


shift  registers  which  allow  for  data  manipula- 
tion and  entry  from  both  keyboard  and 
sequence  counter  (ICs14,  15).  The  sequence 

counter  is  a  Binary  Coded  Decimal  (BCD) 
divide-by -ten  counter  that  counts  from 
00-99.  If  the  sequence  circuit  is  on,  each 
time  channel  7  is  scanned,  the  counters  are 
incremented,  and  their  outputs  are  gated 
into  the  shift  registers  {ICs16,  17)  by  a  pulse 
called  Sequence  Pulse  (SP).  A  Read  Enable 
Low-digit  pulse  (REL)  transfers  the  count 
from  the  shift  registers  to  the  memory 
(ICslI,  12),  The  shift  function  of  the  shift 
registers  is  used  for  a  touch  pad  entry.  When 
programming  the  memory,  the  touch  pad 
BCD  digit  is  gated  into  the  MHz  digit  shift 
register  (IC18)  with  the  New  Word  Pulse 
(NWP).  After  the  NWP,  the  control  logic  on 
the  control  board  supplies  a  shift-register 
Mode  Control  pulse  (MC)  and  a  series  of 
four  shift  pulses  called  Clock  1  Pulses  (C1  P). 
The  result  is  a  rotation  of  four  bits  (or  one 
BCD  character)  in  the  shift  registers  (ICs16, 
17,  18),  This  causes  the  BCD  character  just 
entered  in  the  MHz  position  to  appear  in  the 
10kHz  position  and  moves  the  contents  of 
the  1 0kHz  to  the  1 00kHz  position,  etc. 
Therefore,  as  each  character  is  keyed  in, 
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Fig.  2,  Schematic  of  the  memory  and  display  hoard. 


it  appears  on  the  right;  old  characters  move 
to  the  left.  For  example,  if  the  frequency 
display  reads  "069"  and  a  "4"  is  keyed  in, 
the  BCD  representation  of  4  (0100)  enters 
the  MHz  position  shift  register  (IC18),  and  4 
pulses  rotate  the  contents  of  the  shift 
register  by  four  bits.  The  frequency  display 
now  reads  "694." 

After  the  data  are  rotated  in  the  shift 
register,  they  are  stored  in  the  Random 
Access  Memory  (RAM-ICsl1,  12,  13)  by  the 

read  enable  pulses  (REL,  REH),  Each  RAM 
stores  64  bits,  which  makes  it  convenient  to 
store  16  BCD  characters,  or  eight  transmit- 
receive  pairs.  The  address  in  the  RAMs  is 
four  bits.  Of  these  three  bits  are  the  channel 
number  in  binary  (000-111);  which  is 
decoded  by  IC10  and  displayed  as  the 
channel  number.  The  other  bit  of  the 
address  is  low  for  receive  and  high  for* 
transmit   and   is   supplied   by   the   transmit- 


receive  section  of  the  control  logic.  A  Light 
Emitting  Diode  (LED  1)  is  driven  by  an 
inverter  IC6A  and  serves  as  the  transmit 
indicator,  i.e.,  displays  the  status  of  the 
fourth  address  bit. 

Memory  output  in  BCD  sets  the  synthe- 
sizer frequency  and  drives  the  7-segment 
decoders  (IC7,  8,  9)  for  frequency  readout 
Therefore,  what  the  displays  show  and  what 
goes  to  the  synthesizer  is  always  identical 
What  you  see  is  what  you  get.  Reviewing  the 
address  for  each  RAM  (address  lines  ABCD, 
Fig.  2)  is  four  binary  bits;  three  bits  are  the 
channel  number  in  BCD  (0-7)  and  one  bit  is 
the  transmit-receive  status. 

If  power  to  the  RAMs  is  lost,  the  infor- 
mation stored  will  be  lost.  Rather  than  have 
the  entire  unit  on  all  the  time,  I  used  a 
separate  uns witched  power  supply  for  the 
RAMs.  However,  when  the  rest  of  the  circuit 
is  switched,  transients  occur  in  the  control 
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lines  for  the  RAMs.  A  circuit  of  ZD  and  Q1 
(Fig.  2)  disables  the  RAMS  when  the  power 
to  the  other  circuit  is  turned  off  by 
ungrounding  the  chip-enable  pin  of  the 
RAMs. 

Decode  and  Debounce 

The  decode  and  debounce  board  is 
straightforward  and  consists  of  a  diode 
matrix  and  the  new  word  pulse  generator 
{Fig.  4).  This  is  designed  for  a  Chromerics 
touch  pad  which  gives  a  low  state  on  the 
terminal  corresponding  to  the  button 
pushed.  The  diode  matrix  (Dl-15)  decodes 
10  lines  to  4  BCD  keyboard  outputs.  When  a 
character  is  entered,  a  pulse  on  any  BCD  line 
or  from  the  zero  button  initiates  a  New 
Word  Pulse  (NWP).  The  signal  from  IC2A 
fires  a  dual  retriggerable  monostable  (IC3) 
which  generates  the  actual  NWP  signal.  A 
gate  (IC2B)  permits  this  pulse  to  pass  only  if 
the  key  is  still  depressed,  which  insures  that 
the  key  depressed  for  at  least  the  length  of 
time  that  the  first  section  of  the  dual 
monostable  fires.  The  capacitance  of  C1  can 
he  increased  to  lengthen  the  delay  of  the 
first  monostable  if  any  bounce  problems 
occur.  The  NWP  communicates  to  both  the 
control  board  and  the  memory  and  display 


board  that  a  new  digit  has  been  entered  from 
the  keyboard. 

Control  Board 

The  control  board  (Fig.  1,  Fig.  3)  is  the 
brains  of  the  scanner.  Refer  to  the  block 
diagram  (Fig.  1)  for  the  component  ele- 
ments. First,  a  few  general  comments:  All 
gates  are  7400  series  NAND  gates  with  either 
2,  3  or  4  inputs  or  inverters.  The  NAND 
gates  can  be  thought  of  as  performing  three 
functions.  First,  they  can  operate  in  a  logical 
AND  function  with  an  inverted  output  (as 
when  both  inputs  go  HIGH  the  output  goes 
LOW).  Secondly,  they  can  operate  as  a 
logical  OR  function  with  inverted  inputs 
(when  either  input  goes  LOW,  the  output 
goes  HIGH).  Thirdly,  they  can  be  used  as 
inverters  whenever  convenient. 

The  primary  purpose  of  the  control  cir- 
cuitry is  simply  to  provide  a  four  bit  address 
to  the  memory  circuit,  It  also  provides 
shift-register  control  pulses  (OP,  MC),  a 
Sequence  Pulse  (SP)  to  increment  the  se- 
quence counter,  and  finally  read-enable 
pulses  (REH,  REL)  to  the  memory. 

Address  Logic 

The  address  is  made  up  of  four  bits.  One 
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Fig.  3.  Schematic  of  the  control  logic  board. 
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Fig,  4  Schematic  of  the  decode  and  debounce  board. 


bit  is  the  transmit-receive  status;  three  bits 
make  the  channel  number  (0-7)  in  binary 
(00O111).  The  three  bits  of  address  infor- 
mation come  from  one  of  two  sources,  the 
keyboard  or  the  channel  counter  (IC33),  and 
go  to  IC39  which  is  a  multiplexer.  The 
multiplexer  can  be  considered  as  a  three-pole 
double-throw  switch  connecting  its  outputs 
—  pins  4,  7,  9  —  to  either  set  of  inputs  as 
controlled  by  the  level  on  pin  1;  HIGH 
indicates  channel-select  mode  (keyboard 
input)  and,  LOW,  scan  mode  (channel 
counter  input).  The  output  of  IC39  goes  to 
IC31,  which  is  a  latch.  The  latch  stores  data 
when  the  input  control  (pins  4,  13)  is  LOW, 
and  it  transfers  data  on  input  control  HIGH, 
When  in  the  scan  mode,  no  storage  is 
necessary,  so  IC19D  holds  pins  4,  13  HIGH 
in  scan  mode  since  1C  19D-10  is  LOW  in 
scan  mode,  forcing  its  output  HIGH.  How- 
ever, when  a  keyboard  entry  is  made  in 
channel  select  mode,  storage  of  that  infor- 
mation is  required  and  accomplished  by 
using  the  NWP  to  gate  the  data  into  the 
latch.  When  a  keyboard  entry  is  made,  the 
NWP  is  inverted  by  IC19A.  IC19B  gates  the 
inverted  NWP  through  when  in  channel 
select  mode.  Hence,  the  NWP  can  serve  as 
the  clock  pulse  for  the  latch  to  store  the 
keyboard  entry,  IC19B  inhibits  in  program 
mode;  therefore,  the  latch  stores  or  transfers 


the  appropriate  channel  information  which 
is  three  binary  bits  of  the  four  bit  address 
used  for  the  RAMs. 

Scan  Logic 

The  scan  logic  includes  the  channel 
counter  (IC33,  Fig,  3)  which  is  used  as  a  ^8 
counter  and  generates  the  channel  number 
when  scanning.  The  scanning  rate  is  deter- 
mined by  the  oscillator  consisting  of  IC21, 
C10,  C11  and  R16,  The  slow  scan  switch 
adds  extra  capacitance  to  slow  down  the 
oscillator.     Capacitors    C10,    CI  1     can    be 

changed  to  suit  the  builder;  Pulses  from  the 
oscillator  trigger  a  monostable  (IC36).  The 
monostable  generates  a  relatively  wide  pulse 
of  about  100ms  when  it  is  not  inhibited  by 
the  signal  from  the  receiver  squelch.  The 
input  from  the  receiver  squelch  is  filtered  by 
R10,  R11  and  C8  and  buffered  by  Q3  so 
that  IC28C-6  is  HIGH  for  signal,  LOW  for  no 
signal.  If  a  TTL  compatible  squelch  circuit  is 
used,  the  filter  and  buffer  can  be  eliminated. 
The  output  of  monostable  IC36  is  gated  by 
IC25B  advancing  the  channel  counter 
(IC33). 

Jump-Hold  Logic 

One  half  of  IC38  is  another  monostable 
and  is  kept  re  triggered  by  the  scan  pulses 
from  IC36-8,  If,  however,  the  squelch  opens, 
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IC36  is  inhibited  and  IC38  is  not  retriggered, 
so  that  after  its  time  constant  {approxi- 
mately 5s)  its  output,  pin  4,  goes  back  to 
HIGH.  If  the  jump-hold  switch  (S3)  is  in  the 
jump  position,  then  the  output  of  IC25A 

goes  LOW,  enabling  IC36.  This,  of  course, 

resets    IC38  again   and  the  cycle  starts  all 

over. 

Mode  Control 

The   mode    of  the   scanner   is   primarily 

controlled  by  three  switches  which  are  part 
of  the  touch  pad.  These  are  the  fourth 
column  digits®,  ©,  ©,  which  are  Program, 
Channel  Select,  and  Scan,  respectively.  The 
switches  control  the  two  set-reset  latches 
(IC22).  IC22B-6  is  HIGH  in  scan  mode. 
IC22C-1 1  is  HIGH  in  program  mode.  When 
both  aforesaid  lines  are  LOW,  the  channel- 
select  mode  is  achieved.  The  output  states  of 
these  latches  are  displayed  by  LEDs  3,  4,  5, 
Note  that  only  one  current-limiting  resistor, 
R18,  is  needed,  since  the  latches  are  inter- 
locked. 

While  three  of  the  four  inputs  to  the 
latches  are  switch  contacts,  the  reset  to  the 
scan  latch  (1C22A-1)  Includes  a  four  input 
gate  IC30A,  This  performs  a  logical  OR 
function  allowing  any  of  the  four  signals  to 
reset  the  latch.  Pin  1  is  low  in  transmit  to 
stop  the  scan  when  the  Push  to  Talk  (PTT)  is 
activated.  Pin  2  is  low  during  a  NWP,  so  if  a 
touch  pad  channel  Is  keyed  in,  the  scanner 
will  revert  to  channel  select  mode.  Pin  4  is 
the  channel  select  switch  (S1-@).  Pin  5  is 
LOW  in  program  mode  to  form  the  interlock 
between  the  latches.  Several  other  lines  go 
from  the  output  of  these  latches  to  the 
remainder  of  the  circuitry  and  accomplish 
mode  control. 


Cover  off  view  of  the  scanner  with  the 
memory  and  display  board  removed  to  show 
the  control  board  below. 
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Shift  Pulse  Generator 

The  block  shown  as  shift  pulse  generator 
on  the  block  diagram  (Fig.  1)  is  IC23  (Fig, 
3)  which  is  controlled  by  IC24  and  IC34. 
IC23  forms  an  oscillator  which  runs  when 
IC23C1  3  is  HIGH.  It  is  necessary  to  remem- 
ber that  the  shift  registers  need  four  pulses 
to  shift  the  digit  one  place  when  a  digit  is 
entered  in  program  mode.  If  a  keyboard 
entry  is  made  in  program  mode,  IC24B  gates 
the  inverted  NWP  to  IC24D.  This  sets  a  latch 
(IC24C,  24D).  As  this  latch  is  set,  it  resets 
IC34  which  is  used  as  a  divide  by  four 
counter  and  also  starts  the  oscillator  (IC23). 
The  oscillator  output  is  the  Clock  1  Pulse 
train  (C1P)  and  is  counted  by  IC34.  When 
the  counter  reaches  "4,"  pin  11  goes  HIGH, 
which,  by  way  of  IC24A,  resets  the  latch 
and  stops  the  oscillator.  The  net  result 
produces  a  pulse  train  of  four  pulses  which  is 
called  CI  P. 

An  output  from  the  latch  also  controls 
the  mode  of  the  shift  registers,  since  they 
can  operate  in  either  parallel  or  series.  To 
prevent  a  timing  problem  a  pair  of  inverters 
(IC28A,  28B)  provides  a  delay  before  chang- 
ing the  Mode  Control  (MC)  line  (HIGH  to 
LOW)  from  parallel  to  series.  After  the  pulse 
train  is  completed  and  the  latch  resets,  the 
monostable  (IC35)  fires,  giving  a  short  pulse 
to  the  read-write  logic  and  the  new  digit  is 
written  into  the  memory- 
Transmit- Receive  Logic 

The  PTT  signal  (LOW  for  transmit)  enters 
through  R13  to  Q2  which  serves  as  a  buffer 
to  the  TTL  logic.  IC29B  generates  the 
transmit-receive  status  bit  which  makes  up 
one  bit  of  the  memory  address  (LOW  for 


Cover  off  view  of  the  scanner  with  all 
boards  in  place.  Note  the  top  edge  of  the 
decode  and  debounce  board  is  visible  behind 
the  touch  pad.  This  is  attached  dkectly  to 
the  pad  with  Molex  pins. 
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receive  and  high  for  transmit).  The  three 
Inputs  into  the  gate  (IC29B)  allow  three 
signals  to  force  the  bit  HIGH  for  transmit. 
Pin  3  from  the  PTT  line,  pin  4  from  the 
receive  and  operate-transmit  switch  ($5), 
and  the  simplex  signal  from  IC26B-6  will 
force  the  address  bit  high. 

The  simplex  function    (S1-®)  copies  the 

information  that  was  entered  in  receive  Into 
the  transmit  memory.  When  (SI-®)  is 
pressed,  it  activates  two  functions:  First,  it 
changes  the  receive-transmit  status,  to  trans- 
mit, and  secondly,  it  gives  the  read-wire  logic 
a  signal  (IC29C),  IC26B  is  used  to  inhibit 
simplex  operation  in  scan  mode  to  prevent 
overwriting  the  memory  by  accidently 
hitting  the  simplex  button, 

Read-Write  Logic 

The  read-write  control  is  made  of  three 
gates  (ICs29C,  29A,  26C)„  The  first,  IC29C, 
logically  ORs  the  three  conditions  that 
require  the  memory  to  be  put  in  the  write 
mode.  These  are;  the  write  pulse  for  the 
sequencer  operation  that  goes  to  pin  9,  the 
write  signal  for  simplex  operation  from 
IC26B,  and  the  write  pulse  for  a  new  entry 
from  monostable  IC35.  For  both  simplex 
and  a  new  entry,  each  of  the  memories  needs 
a  write  pulse,  but  from  the  sequencer  only 
the  lower  order  two  memories  are  changed, 
so  IC29A  inhibits  the  write  pulse  for  the 
high  order  (MHz)  digit  memory  in  scan 
mode.  Although  I  speak  of  write  pulses,  the 
RAMs  are  controlled  by  read-enable  lines. 
These  write  pulses  are  LOW  to  write  and 
HIGH  to  enable  the  memories  to  read.  The 
line  to  the  HIGH  order  (MHz)  digit  is  called 
Read  Enable  HIGH  (REH)  and  the  line  to 
the  LOW  order  two  RAMs  is  called  Read 
Enable  LOW(REL). 

The  Sequencer 

The  sequencer  utilizes  IC30B,  IC28E, 
IC28D,  and  one  half  of  IC38,  This  circuit 
generates  a  Sequence  Pulse  (SP)  to  incre- 
ment the  sequence  counters  (IC14,  15)  and 
to  give  the  low  order  two  memories  a  write 
pulse.  When  the  sequencer  is  on  (S4),  mono- 
stable  IC38  is  enabled,  IC30B  detects  the 
channel  number  u7"  by  looking  for  all 
HIGH  levels  on  the  address  lines.  This  then 
fires  the  monostable  IC38.  IC30B  is  enabled 


only  in  the  scan  mode  through  the  pair  of 
inverters  IC29D  and  IC28E.  This  pair  of 
inverters  is  required  for  the  special  case 
when  the  scanner  is  in  channel-select  mode 
and  on  channel  7  and  then  is  switched  to 
scan  mode.  Without  the  delay,  a  sequence 
pulse  would  be  generated  and  take  place 
after  the  address  is  changed. 

Lock  Logic  and  Lock  Memory 

The  last  blocks  are  the  lock  logic  and 
memory.  The  lock  data  are  entered  from 
switches  S1-#and  SI-*,  These  signals  set  and 

reset  the  latch  made  from  gates  IC20A  and 
IC20B.  IC20C  logically  ORs  both  switch 
inputs  to  create  a  write  pulse  for  the  lock 
memory,  IC20D  inhibits  the  write  pulse 
during  scan  operation.  The  output  of  the 
latch  provides  the  data  for  the  memory  and 
the  output  of  IC20D  generates  the  write 
pulse.  The  lock  memory  (IC32)  gets  its 
address  from  the  three  channel  number  bits, 
as  do  the  other  RAMs,  but  the  receive- 
transmit  bit  is  not  needed,  since  only  8  bits 
of  data  are  stored.  The  output  of  the  RAM, 
pin  5,  basically  does  two  things:  First,  it 
supplies  the  signal  for  IC27D  which  drives 
LED  2  and  indicates  the  lock  status  of  the 
channel.  Secondly  data  also  are  gated 
through  IC19C  to  fire  one  half  of  mono- 
stable  IC37.  This  pulse  is  only  about  300  ns 
wide  and  through  gate  IC25B  advances  the 
channel  counter  (IC33).  Hence,  a  locked 
channel  is  rapidly  skipped.  However,  if  two 
locked  channels  in  a  row  occur,  the  mono- 
stable  would  not  give  an  additional  pulse,  so 
a  second  monostable  (the  other  one  half  of 
IC37)  is  fired  by  the  first  and  interrupts  the 
data  from  the  memory  with  gate  IC19C 
This  allows  multiple  locked  channels  to  be 
skipped  in  less  than  one  microsecond  per 
channel.  Well,  that's  it!  Simple  enough? 


Construction 

The  builder  can  have  much  flexibility  in 
layout  and  construction  of  this  project  At 
this  time,  printed  circuit  boards  are  not 
available,  so  I  will  make  some  general  com- 
ments about  the  methods  I  found  useful. 

Layout  is  noncriticaL  Adequate  bypassing 
of  the  ICs  is  essential.  I  can't  emphasize  this 
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point  too  much.  Each  monostable  and 
counter  should  have  its  own  ,01/xF  capacitor 
across  its  power  leads.  These  are  not  shown 
in  the  schematics,  I  also  put  an  electrolytic 
on  each  board,  something  In  the  10G-300  juF 
range.  With  these  precautions,  !  experienced 
no  difficulties  with  transients.  There  are 
many  fast  pulses  in  close  proximity,  so  do 
use  the  .OljuF  capacitors  very  liberally. 

I  used  microvector  board  wiring  on  both 
sides,  but  wirewrap  would  also  be  a  good 
method  if  the  equipment  is  available, 

Decode  and  Debounce 

I  divided  the  circuit  into  four  major 
boards*  The  decode  and  debounce  board  is 
small,  5.72cmW  x  6,03cmH  (2-1  /4"W*  x 
2-3/8" H),  by  using  Molex  pins  on  the  board. 
It  plugs  directly  onto  the  Chormeric  pad, 
thereby  eliminating  interconnections.  The 
pad  is  a  4  x  4  touch  pad  with  1 6  output  lines 
plus  a  common  and  can  be  purchased  from 
B&F  Enterprises  as  well  as  other  sources. 
The  dimensions  are  7,62cm  x  7.62cm  (3"  x 
3")    Refer  to  Fig.  5,  for  the  pin  diagram/ On 
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Fig.    5.    Diagram    of  the  pin  connections  of  the 
Chrornerics  touch  pad. 

an  earlier  prototype  I  employed  a  standard 
Touch-Tone  keyboard  using  the  switch  con- 
tacts only,  but  a  different  decoder  has  to  be 
used  to  convert  its  3x4  matrix  output  to 
Binary  Coded  Decimal  (BCD),  and  four 
additional  push  buttons  are  needed  to  re- 
place the  extra  four  buttons  on  the  4x4 
Chrornerics  pad- 
Memory  and  Display 

The  second  major  board,  the  memory  and 
display    board,    Is    straightforward-    Again, 


don't  forget  to  bypass.  I  recommend  by- 
passing all  the  chips  on  this  board.  The 
layout  is  primarily  just  BCD  lines  in  parallel 
for  the  data  and  address  information  as  in 
the  schematic.  When  making  this,  lay  out  the 
board  in  such  a  way  that  the  7-segment 
readouts  can  be  mounted  on  the  panel.  I 
used  a  11.43cm  wide  by  6.03cm  deep 
(4-1  /2"  by  2-3/8")  microvector  board  with  a 
11,43cm  by  2,54cm  (4-1/2M  by  1")  board 
placed  at  a  right  angle  to  mount  the  7- 
segment  displays.  Put  a  500  juF  capacitor  on 
the  memory  power  supply  (RAMP)  line  to 
decrease  transients  associated  with  turn-on. 

Control  Logic 

The  control  logic  fits  on  a  4.43cm  wide 
by  9.84cm  deep  (4-1/2"  by  3-7/8")  board. 
There  are  no  major  considerations  except  to 
again  bypass  the  ICs.  When  laying  this  out, 
allow  for  the  larger  capacitors  used  with  the 
monostables,  IC38,  and  with  the  oscillator 
IC21,  Throughout,  it  may  be  easier  to  build 
segments  of  the  circuit  and  test  them  before 
assembling  the  entire  unit.  Observe  that  the 
fourth  column  buttons  of  the  touch  pad  are 
denoted  as  S1  followed  by  circled  numerals 
indicating  the  row. 

Interface  Board 

The  final  board  is  the  interface  board 
(Fig.  6),  This  is  very  small  and  can  be 
mounted  inside  the  synthesizer  with  S7 
mounted  on  the  panel,  I  mounted  a  15  pin 
connector  on  the  synthesizer  so  it  could  be 
easily  disconnected  and  used  alone. 
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Fig.    6,    Schematic   of  the  interface   between   the 
scanner  and  a  GLB  400B  Channelizer. 
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Power  Supply 

The  power  supply  (Fig.  7)  is  just  two 
309 K  5V  regulators.  One  is  switched  from 
the  panel  (S6),  and  the  other  is  unswitched 
to  supply  the  memory  chips  which  will  lose 
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Fig.  7.  Schematic  of  the  SV  power  supply. 

their  data  if  power  is  interrupted.  Don't 
omit  C15,  Fig-  7,  as  this  is  necessary  for  the 
memory  protect  circuit* 

The  entire  unit  fits  into  a  7.62cm  x 
2032cm  x  12.7cm  (3"  x  8"  x  5")  cowled 
minibox  if  not  too  much  room  is  wasted.  A 
15  pin  connector  is  good  to  allow  for 
interconnections  with  the  synthesizer.  In 
making  interconnections  between  boards,  be 
sure  to  allow  for  slack  to  lift  out  each  board. 

I  nterf ace 

The  scanner  was  designed  to  interface 
with  the  GLB  400B  Channel izer.  Since  the 
scanner  basically  replaces  the  frequency- 
select  switches  of  the  synthesizer  and  these 
work  at  digital  logic  levels,  there  is  no 
problem  with  the  interface.  Hex  buffers  are 
used  as  shown  in  Fig.  6.  In  addition  to 
providing  a  buffering  action,  these  serve  as 
diodes  to  isolate  the  scanner  from  the 
synthesizer's  own  switches  when  the  hex 
buffers  are  turned  off.  Therefore,  the 
synthesizer  can  be  controlled  with  its  front 

panel  switches  independently  of  the  scanner. 
Though  I  have  not  used  it  with  any  other 
synthesizer,  a  similar  interface  could  be 
devised,  if  switches  are  digital,  with  either 
buffers  or  inverters  to  obtain  the  proper 
BCD  levels;  if  a  10  line  switch  is  used,  4-10 
line  decoders  could  replace  the  buffers.  The 
primary  limitation  would  be  the  lockup  time 
of  the  synthesizer  The  GLB  is  rated  at 
10-20  ms  typical,  100  ms  maximum  lockup 
time.    The    scan    rate    would    have    to    be 


decreased  with  slower  lockup  times  of  some 
other  synthesizers. 

I  will  say  least  about  the  receiver  inter- 
face as  this  will  vary  much  with  different 
transceivers.  If  used  with  some  commercial 
ones,  the  auxiliary  squelch  line  may  work 
directly.  The  scanner  requires  a  high  level 
when  there  is  no  carrier  and  ground  when 
carrier  is  present.  The  scanner  has  a  transis- 
tor buffer,  so  the  signal  from  the  squelch 
does  not  need  to  be  TTL  compatible.  Many 
COR-type  circuits  have  been  published  and 
will  be  satisfactory  for  the  squelch  input. 

Operation 

There  are  three  basic  independent  modes 
of  operation:  (1)  Program  (2)  Channel  Select 
(3)  Scan.  These  modes  are  selected  by 
switches  on  the  pad,  and  their  status  indi- 
cated by  the  adjacent  LED  indicators. 

In  program  mode,  the  touch  pad  func- 
tions as  a  means  of  entering  data  into  the 
RAM  memory.  As  a  number  is  keyed  in,  the 
new  number  appears  on  the  display  in  the 
right-hand  position.  The  numbers  that  were 
there  previously  appear  to  shift  to  the  left; 
therefore,  if  a  mistake  is  made  upon  enter- 
ing, the  correct  number  can  be  re-keyed  in 
and  stored.  If  a  simplex  pair  of  frequencies  is 
desired,  it  is  necessary  to  key  the  number 
into  the  receive  frequency;  then  touching 
the  simplex  key  will  store  the  number  in  the 
transmit  location.  If  a  duplex  pair,  however, 
is  to  be  programmed,  then  the  transm it- 
receive  and  operate  switch  is  moved  to 
transmit  position,  and  the  transmit  fre- 
quency is  entered  in  a  similar  manner.  This 
switch  is  left  in  the  receive  and  operate 
position  except  when  programming  a  trans- 
mit frequency,  or  if  it  is  desired  to  view  the 
transmit  frequency  without  actually  keying 
the  transmitter.  The  channel  remains 
unchanged  in  the  program  mode. 

The  channel-select  mode  allows  the  touch 
pad  to  select  the  channel,  which  is  associated 
with  a  paired  frequency.  The  channels  are 
designated  by  channel  numbers  0-7  and 
displayed  on  the  panel  as  Channel,  with  a 
7-segment  readout  If  the  operator  desires  to 
monitor  or  use  a  pre-programmed  frequency, 
he  need  touch  only  the  proper  channef 
number  on  the  pad  and  the  already-stored 
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frequency  will  be  displayed. 

The  final  mode  is  the  scan  mode.  In  this, 
the  scanner  advances  through  the  selected 
channels;  as  a  carrier  is  detected,  the  scan 
will  stop  on  that  frequency  for  either  a  5 
second  period  of  time  (if  the  jump-hold 
switch  is  in  the  jump  position)  or  will  remain 
until  the  carrier  is  dropped  (if  that  switch  is 
in  the  hold  position).  The  advantage  of  the 
jump  position  is  that,  if  you  desire  to  listen 
for  a  station  on  another  frequency  which 
may  not  be  the  common-call  frequency,  a 
long-talking  station  won't  keep  you  from 
missing  the  other  calk  If  the  transmitter  is 
keyed  in  scan  mode,  the  channel  remains 
unchanged,  and  the  mode  is  automatically 
returned  to  channel  select  —  thereby  pre- 
venting it  from  continuing  to  scan  when  the 
carrier  is  dropped.  This  makes  answering  a 
call  on  any  active  frequency  as  simple  as 
briefly  keying  the  transmitter,  assuming  you 
have  programmed  in  the  proper  associated 
transmit  frequency.  To  return  to  scan  mode, 
just  press  the  scan  key.  Also,  if  you  wish  to 
go  to  a  specific  channel,  just  press  the  touch 
key  of  the  channel  number  and  the  scanner 
will  automatically  revert  to  the  channel 
select  mode  and  display  the  keyed -in 
channel  and  corresponding  frequency,  A  fast 
and  slow  scan  switch  allows  the  rate  to  be 
reduced  to  a  speed  the  eye  can  follow  to 
inspect  the  frequencies  being  scanned.  A 
proceed  button  enables  the  operator  to 
continue  the  scan  if  it  is  stopped  on  a 
channel.  When  used  with  the  GLB  400B 
Channelize^  I  have  found  that  a  scan  rate  of 
about  10  channels  per  second  can  be 
achieved,  so  if,  for  example,  5  of  the  8 
channels  are  selected  to  be  scanned,  each 
channel  is  checked  two  times  a  second. 

Other  features  include  the  ability  to 
"lockout"  a  channel.  This  is  the  method  that 
allows  only  selected  channels  to  be  scanned. 
When  a  channel  is  locked  out,  it  will  be 
skipped  when  scanning.  The  lock  indicator 

LED  lights  when  a  channel  is  locked.  For 
example,  if  channels  1,4  5  and  7  are  locked 
out,  the  scan  will  look  at  channels  0,  2,  3 
and  6,  To  lock  out  a  channel,  the  "lock" 
touch  key  {the  #)  is  pressed  when  in  either 
program  or  channel-select  mode,  and  the 
lock  indicator  LED  will  light;  to  unlock  a 


channel,  similarly,  the  unlock  button  is 
keyed  (the  *).  When  no  channels  are  locked 
out,  all  eight  channels  are  scanned,  and  up  to 
7  channels  can  be  locked  out  —  a  useful 
situation  when  using  the  sequencer. 

What  is  the  sequencer?  Well,  this  is  the 
function  that  will  sweep  in  10kHz  steps,  a 
selected  MHz,  When  the  sequencer  is 
switched  on,  Channel  7  becomes  a  special 
channel.  Only  the  data  in  the  MHz  position 
remains  unchanged,  and  the  100kHz  and 
10kHz  positions  are  sequentially  incre- 
mented by  10kHz  each  time  that  Channel  7 
is  scanned.  In  other  words,  each  time  the 
channel  is  'looked  at/'  the  receive  fre- 
quency is  increased  by  10kHz.  If  all  the 
channels  except  this  one  are  locked  out, 
then  it  is  repeatedly  scanned.  At  10  channels 
per  second,  if  only  Channel  7  is  being 
scanned,  you  can  check  a  1  MHz  segment  for 
activity  in  about  1  0  seconds;  if  all  8  channels 
are  being  scanned,  the  1MHz  is  covered 
about  every  80  seconds.  When  the  sequencer 
is  switched  off,  Channel  7  behaves  the  same 
as  all  the  other  channels  and  can  be  scanned 
without  its  contents  being  changed. 

Although  on  first  reading  this  may  seem 
very  complex,  the  important  point  in  opera- 
tion  is  that  of  the  three  modes  of  operation 
—  Program,  Channel  Select  and  Scan  —  it  can 
be  in  only  one  mode  at  a  time.  To  put 
frequencies  in  the  memory,  put  it  in  pro- 
gram mode  and  the  touch  pad  enters  fre- 
quencies. In  channel  select  mode  the  touch 
pad  serves  to  enter  the  channel  number.  To 
scan,  push  the  scan  button  and  it  will  check 
all  the  channels  for  activity  that  are  not 
locked.  The  lock  and  unlock  buttons  (the  # 
and    *)    allow    you    to    lock    and    unlock 

channels. 
Comments 

This  has  been  an  enjoyable  project  for 
me.  Please  feel  free  to  write  or  call  me  when 
questions  arise  and  include  a  SASE  if  you 
write.  Many  modifications,  deletions  or  addi- 
tions are  possible.  Touch  Tone  could  be 
added  easily  with  the  hybrid  tone  chip,  for 
example.  A  modification  to  add  5kHz 
spacing  is  also  possible.  But  whatever  you 
devise  1  hope  it  improves  your  hamming. 

My  thanks  to  the  many  hams  who  aided 
and  abetted  the  cause  and  contributed  their 
time  and  skills,  I  am  particularly  indebted  to 
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IC'S 


AND 


KITS 


NOW  AVAILABLE  FROM: 

JAMES  ELECTRONICS 


FUNCTION  GENERATOR  KIT 

Introductory  Offer 


MONOLITHIC  IC'S 

TIMERS 

XR-555CP    Monolithic  Timer 
XR-320P       Precision  Timer 
XR-556CP     Dual-555  Timer 
XR-2556CP  Dual  Timing  Circuit 
XR-2240CP  Programmable  Counter/ 

Timer 


$1.10 
1.55 
1.85 
3.20 

4.80 


The  Function  Generator  Kit  features  sine, 
triangle  and  square  wave;  THD  0.5%  typ.; 
AM/FM  capability. 

XR-2206KA 

Includes  monolithic  function  generator 
ICf  PC  board,  and  assembly  instruction 
manual. 

$19.95 
XR-2206KB 

Same  as  XR-2206KA  above  and  includes 
external  components  for  PC  board. 


$29.95 


PHASE  LOCKED  LOOPS 

XR-210         FSK  Demodulator  5.20 

XR-215  High  Frequency  PLL         6.60 

XR-567CP    Tone  Decoder  (mini  DIP)  1 .95 
XR-567CT    Tone  Decoder  (TO-5)         1 .70 


STEREO  DECODERS 

XR-1310P  PLL  Stereo  Decoder 
XR-1310EP  PLL  Stereo  Decoder 
XR-1800P     PLL  Stereo  Decoder 

WAVEFORM  GENERATORS 

XR-205  Waveform  Generator 
XR-2206CP  Monolithic  Function 

Generator 
XR-2207CP  Voltage-Controlled 

Oscillator 

OTHER  EXAR  IC'S 

XR-1468CN  Dual  ±15V  Tracking 

Regulator 
XR-1488N    Quad  Line  Driver 
XR-1489AN  Quad  Line  Receiver 
XR-2208CP  Operational  Multiplier 


3.20 
3.20 
3.20 


8.40 


5.50 
3.85 


3.85 
5.80 
4.80 
5.20 


Satisfaction  Guaranteed.  $5.00  Minimum  Order  - 

1st  Class  Mail  No  Charge 
California  Residents  Add  6%  Sales  Tax. 


MMBS 


P.O.  BOX  822,  BELMONT,  CA.  94002 
PHONE  ORDERS  -  (415)  592-8097 
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MM 


Don  K0TVO,  for  much  information  and 
advice  and  to  Bob  W0KGJ,  for  building 
another  prototype. 

A  possibly  unique  feature  of  my  proto- 
type is  that  when  powering  it  up,  the 
frequency  display  usually  reads '  73/' 


PARTS  LIST 

Power  Supply 

C3,  C4  -  0.22  jUF,  50VDC 

C5#  C6  -  0.01  jLlF,  disk 

C14      500UF.25VDC,  electrolytic 

C1 5  -  1 00  jUF.  25  VDC,  electrolytic 

F1  -  2  A  fuse 

S6  —  SPST  miniature  toggle  switch 

Regulators  -  LM309K  5V  1  A  regulators 


Decode  and  Debounce 

C1       5  JLlF,  25  VDC  electrolytic 

C2      0.05  jLtF  disk 

D1-D17  —  general  purpose  diodes 

IC  1  -  7404 

IC2-7420 

IC3- 74123 

R1,  R2-22K,  %\N 

SI  —  Touch  Pad,  16  key,  Chromertcs 


(see  text) 


Memory  and  Display 

DIS    1-DIS  4         7-segment  mtnitron  display   or 
7 -segment  LED* 

C4-IC6-7404 

C7-IC10      7447 

CI  1-I C1 3  -  7489  or  8225  which  is  equivalent. 

CI  4,  I C1 5  -  7490 

C16-IC18-7495 
LED  1  -  MLED500  LED  or  your  choice 
Q1   —  2N3904  transistor  or  other  NPN  switching 
transistor 

R3,  R4  -  1 0K,  %\N 
R5  -  22K,  V*W 
R6  -  1  50Q,,  V*W 
ZD  -  9V  zener,  400mW 

*lf  LED  displays  are  used  add  limiting  resistors  to 
parts  list  and  schematic  for  each  segment. 


Control  Board 

C7  -  1  5^UF,  25VDC  electrolytic 

C8  -  0.22  jUF 

C9  -  300  piF,  25VDC  electrolytic 

C10  -  60  JUF,  25VDC  electrolytic 

C11  -  IOOjUF,  25V DC  electrolytic 

C12-  500  jUF,  disk 

C13-0.1  ptF,disk 

IC19-IC27  -  7400 

IC28  -  7404 

IC29-  7410 

IC30  -  7420 

IC31  -  7475 

IC32  -  7489  or  8225  which  is  equivalent. 

IC33,  IC34-  7493 


IC35-  741 2i 

IC36-  74122 

IC37,  IC38- 74123 

IC39-  74157 

LED2-LED5  -  MLED500  LED  or  your  choice. 

Q2  -  2 N 3906  transistor  or  other  PNP  switching 

transistor. 

Q3  —  2N3904  transistor  or  other  NPN  switching 

transistor. 

R7,  R1  8  -  1  50O,  %  watt 

R8,  R9,  R14      47K,  %  watt 

R10-68K,  %watt 

R11,R13  -22K,  1/*watt 

R1 2  -  1 0K,  Va  watt  R1  5  -  33K,  J4  watt 

R16  —  1 K  miniature  potentiometer 

R 1 7  -  8200,  %  watt 

R19-  22K,  %  watt 

S2-S5  —  SPST  miniature  toggle  switches. 

Interface 

a 

IC40,  IC41  -7407  or  7417 

S7  —  3PDT  Miniature  toggle  switch. 

. . .  WA0AQO 


James  C.  Nordgren  WB9BNF 
1100  N.  LaSalle,  Apt.  11 06 
Chicago  IL  60610 


Poor 


Maris 


BFO 


The  rain  splashed  hard  against  my  office 
window  driven  by  the  well-known  Chicago 
wind.  Meanwhile,  back  in  my  apartment  lay 
the  latest  issue  of  73  Magazine  and  my 
raincoat  However,  on  my  office  desk  sat  a 
short-wave  receiver,  without  BFO,  and  a  $2 
transistor  broadcast-band  receiver.  The 
happy  thought  occurred  to  me  to  use  a 
harmonic  of  the  broadcast  receiver's  oscilla- 
tor to  beat  with  code  stations'  carriers  and 
provide  a  carrier  for  single  sideband  recep- 
tion. I  brought  the  broadcast  receiver, 
turned  on  with  volume  low,  close  to  the 
short-wave  receiver,  which  was  tuned  to  a 
CW  station,  and  tuned  the  broadcast  receiver 
until  a  pleasing  audio  tone  was  heard  from 
the  short-wave  receiver.  I  found  this  method 
successful  with  CW  and  sideband  stations  on 
the  80,  40  and  20  meter  amateur  bands. 
Injection  level  was  adjusted  by  changing  the 
spacing  between  receivers.  I  had  so  much  fun 
that  I  hardly  noticed  when  the  rain  finally 
stopped. 

...WB9BNF 
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Robert  L.  Harding 

f?D#2 

Midlbury  Center  PA  1693S 


The  Torrid  Toroid 


An  in-depth  look  at  the  88  MHz  toroid. 


The  88  MHz  loading  coil  is  some  toroid. 
Not  only  is  It  ubiquitous  and  inexpen- 
sive but  it  can  be  bought  for  about  254 
almost  everywhere.  Data  on  it  is  not  so 
ubiquitous,  although  most  ham  constructors 
seem  to  have  and  use  these  coifs  in  precision 
audio  filters  and  oscillators.  Presumably 
everyone  is  thoroughly  familiar  with  them; 
hence,  1  recently  had  to  refer  way  back  to 
the  RTTY  column  in  CQ  March  1961  to 
remind  myself  that,  for  series  connection, 
the  center  tap  is  formed  by  joining  the  two 
wires  directly  across  either  barrier. 

Even  if  this  article  repeats  previously 
published  or  easily  discoverable  information, 
the  ready  reference  may  assist  in  more 
effective  usage  of  this  standard  component 
It  is  tedious  to  strip  and  count  turns, 
measure,  calculate,  and  get  the  decimal  point 
in  the  right  place.  On  the  last  one  I  stripped, 
I  got  the  following  results: 
368  turns  #30  wire  in  each  22  MHz  section 
736  turns  total  for  88  MHz.  Wire  diameter 
mikes  out  at  1 2.6  mils,  including  enamel. 
Core  dimensions  (with  fantastic  accuracy 
based  on  my  X-ray  vision); 

od:  1" 

id:  9/1  6M  to  19/32" 

A:  3/16  x  3/8  =  0.07  in.2  (cross  section 
area) 

WA:  0.235  x  106  circ  mils  (window  area) 

P:   13?r/16  -  2.55"  (mean  magnetic  path 
length) 


Even  if  the  value  A  is  physically  correct,  the 
effective  core  area  will  be  somewhat  less, 
depending  on  the  ratio  of  magnetic  material 
to  empty  space  within  the  core  structure. 

Once  this  information  is  known,  stripping 
the  windings  from  these  coils  is  the  wrong 
way  to  go.  Better,  we  can  remove  or  add 
turns  to  make  a  precision  inductor  with  any 
value  of  inductance,  possibly  up  to  400 
MHz.  This  task  is  made  easier  if  we  first 
predict  the  total  turns  required,  halve  this 
number  to  work  on  each  section  indepen- 
dently, and  account  for  the  368  original 
turns.  If  adding  turns,  we  simply  splice  a 
#30  wire  of  the  appropriate  length,  includ- 
ing slack  for  final  trimming,  onto  the  outside 
end  of  each  winding.  Incidentally,  1  00  turns 
stripped  from  my  coils  measured  9  feet  long; 
progressively  more  wire  should  be  allowed  as 
the  winding  deepens.  A  popsickle  stick 
notched  at  both  ends  makes  a  fairly  good 
shuttle  onto  which  the  appropriate  length  of 
wire  is  first  wound  before  passing  it  through 
the  toroid  window. 

Total  turns  required  can  be  estimated 
from   the   empirical   equation:    L  =   3.2N2 

juA/108  P 'where  P  =  in.,  A  =  in.2,  L  = 
Henrys  and  ju  is  permeability.  At  first,  this 

seems  to  tell  us  very  little,  because  ju,  A  and 
P  all  depend  on  unknown  core  material  and 
geometry.  However,  using  the  data  that  736 
turns  yields  88  MHz  and  rearranging  the 
equation  to  solve  for  juA/P  (treated  as  one 
constant)  we  obtain: 
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MA/P  =  ^ 


8 


)   (■088) 


(3.2)   (736)   (736) 


=    5.08 


Using  my  values  for  P  and  A,  we  then  get  a 
value  of  ju  -  1  85.  This  looks  surprisingly  low, 
but  suggests  that  the  core  has  ferrite  com- 
position rather  than  helically  wound  steel 
laminates,  1  didn't  crack  mine  open  to  find 
out 

The  real  purpose  of  this  article  is  to  print 
the  following  equation  (derived  by  com- 
bining all  constants  and  solving  for  N  in 
ternrftofL): 

N  -  2482    /T"      ,  L  =  Henrys, 

Now  we  can  choose  our  L  and  calculate 

N,  the  total   turns.  The  reader  may  verify 

that  the   equation  works  for  the  88   MHz 

coils  and  each  22   MHz  section.  Now  it  is 

clear  why  series  inductances  don't  just  add 

when  they  are  wound  on  the  same  core.  In 


other  words,  to  get  the  most  inductance  for 
your  money,  wrap  all  your  wire  on  one  core. 

Of  course,  this  equation  doesn't  guar- 
antee that  a  certain  N  will  produce  a  certain 
L  in  every  circuit.  That  magic  number  2482 
still  involves  permeability  fi  which  varies 
considerably  according  to  the  flux  induced 
by  current  in  the  windings.  Likewise,  the 
original  coils  have  88  MHz  inductance  only 
under  the  conditions  they  are  designed  for. 

Someone  out  there  with  access  to  lab 
equipment  could  do  us  a  great  service  by 
publishing  B/H  hysteresis  curves  on  these 
cores. 

Personally,  for  just  an  88  MHz  inductor,  I 
prefer  the  potted  type.  Once  upon  a  time 
when  my  scope  was  working,  I  figured  out 
the  color-coded  leads.  To  connect  in  series, 
connect  either  yellow  and  orange  together  or 
white  and  blue  together,  this  junction  form- 
ing the  center- tap. 

...HARDING 


Voltmeter  Switch  Quiz 


Below  are  illustrated  three  possible  ways 
of  wiring  a  voltmeter  selector  switch 

One  has  a  serious  handicap,  a  second  would 
wind  the  meter  needle  into  a  hairspring, 
while  the  third  would  work  nicely.  The 
internal  resistance  of  the  meter  is  50£2  in 
each  case.  Can  you  separate  the  sheep  from 
the  goats? 


+  300  -* 


vw 


Fig.  2, 


299t950j^ 


/77 


+  3O0 


In  Fig.  2?  300V  would  be  applied  to  a 
300V  meter.  This  would  work  but  all  inputs 
to  the  meter  switch  would  have  to  be  read 
on  a  300V  or  higher  scale. 


+300 


CVfVn 


950  a 


rh 


Fig.  L 


-vw— 

950-rv 


OH 


1 


Fig.  3. 


In  Fig.  1 ,  due  to  lack  of  current  flow,  the 
switch  end  of  the  resistor  is  at  full  supply 
voltage  and  300V  dc  would  be  applied  to  a 
IV  dc  meter.  This  will  not  contribute  to  the 
life  of  the  meter. 


Figure  3  protects  the  meter  and  at  the 
same  time  maintains  high  sensitivity  for 
other  ranges  and  functions. 
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The 

1C  2m  transceiver 


The  state  of  the  art  has  moved  ahead! 


The     hot 

virtually 

problems. 


carrier    diode    mixer 
el  i  mi  nates     i  ntermod 


Speech  processing  for  clean 
sharp  audio  with  plenty  of 
punch ! 


Buy  factory  direct  and  SAVE !  %  „ 

100%  Money  back  Guarantee  -  <l° -.w**' 


Spec  Comm  560 
5w  6  channels 


100  days  full  Warranty 

$179 


1 


0u 


coV 


95 


Spec  Comm  512 
5w  12  channels 


$199 


95 


Accessories: 

Clip-on  battery  pack  —  Nicad  —  com- 
plete with  charger,  whip  antenna  and 
carrying  strap  —  heavy  duty  Nicads 
(not  those  penlight  size  cells).  Clip- 
on  and  automatically  connects* 
$79.95  (BP-1) 

Clip-on  ac  supply  —  automatically  inter- 
connects when  you  clip  on  —  uses 
newest  type  high  efficiency 
transformer  and  IC  regulator  $44.95 
(AC-1) 

Clip-on  25  Watt  amplifier  —  auto- 
matically connects  to  power  and  rf. 

i 

Fully     protected    from    shorted    or 
open  antenna.  $84.95  (BA-1 ) 
Synthesizer  in  the  works  —  also  clip-on, 

Xtals  {any  frequency)  $4.95. 


Features 

•  Uses  inexpensive  TR-22  xtals  • 
Reverse  polarity  protection  •  Final  tran- 
sistor fully  protected  •  3"  speaker  for 
good  sound  •  Front  and  rear  antenna 
jacks  •  146.52  crystals  supplied  •  Clip- 
on  accessories  •  Electronic  T/R  —  no 
clicking  relay  •  Battery  voltage  indica- 
tor •  Ceramic  microphone  —  non 
stealable  •  12  dB  speech  clipping  • 
Fantastic  squelch  circuit  —  fast  • 
MOSFET  front  end  —  very  low  inter- 
mod  •  Trimmers  on  ail  crystals  • 
Modular  construction  •  Extremely  easy 
to  service  •  Versatile  —  over-shoulder  — 
mobile    —    base. •  Incredibly    sharp    if. 


flWSter  charge 


PA  residents  add 
6%  sales  tax. 
include  $3  shpg. 


SPECTRUM  COMMUNICA  TIONS 

BOX  140,  WORCESTER  PA  19490    (215)  584-6469 
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ITS  A 


BALLGAME 


DATA  SIGNAL  SCORES  AGAIN 

NOW  WELL  ESTABLISHED  IN  THEIR  NEW  FA- 
CILITIES THE  SUCCESSORS  TO  DATA  ENGI- 
NEERING ARE  LEADING  OFF  WITH  BOTH  EX- 
CITING NEW  PRODUCTS  AND  TIME  PROVEN 
FAVORITES.  YOU  CAN  DEPEND  ON  DATA 
SIGNAL  FOR  THE  FINEST  IN  AMATEUR  RADIO 
ACCESSORIES. 


Q00£ 


000° 


r*'* 


TV"" 


m* 


LLfl 


ori 


*i 


|£ 


Bl*V 


fit***- 


BOD 

and 
ooo 


.  i 


m  * 


.P-' 


KM 


I***1 


it 


i^1 


AUTOMATIC  TOUCH  TONE  DIALER 

Now,  by  the  push  of  a  single  button  you  can  auto- 
matically dial  up  to  six  separate  7-digit  telephone 
numbers.  AH  solid  state  with  automatic  PTT  opera- 
tion. Can  send  telephone  number  only,  or  repeater 
access  code  plus  telephone  number  automatically. 

AD6  Sh.  Wt  2  lbs.  without  keyboard  99,50 

AMD-6  Sh.  Wt.  2  lbs.  with  keyboard  119.50 

Factory  programming  of  #s  7.50 

DELUXE  REPEATER  AUTO  PATCH 

The  auto-patch  your  club  will  be  proud  to  own.  It's 
complete  in  every  aspect.  Two  1-4  digit  access  codes, 
one  1-4  digit  disconnect,  rotary  dial  or  regenerated 
Touch  Tone  output,  dial-in  capability,  "1",  "0"  and 
numerical  disconnects,  ID  by-pass,  audio  monitor, 
keyboard,  digital  readout,  plus  many  more  features. 
Send  for  brochure.  Rack  mount  only. 

RAP-101   Sh.  Wt.   15   lbs.  549.00 

TOUCH  TONE  REGENERATOR 

Give  your  Auto  Patch  users  and  the  telephone  ex- 
change a  break.  Now  all  touch  tone  digits  received 
by  the  telephone  exchange  is  from  ONE  touch  tone 
standard  and  not  from  a  multitude  of  individual 
pads.  Regeneration  eliminates  miss-dials  caused  by 
pads  with  off-frequency  tones,  incorrect  amplitude 
adjustments,  improper  tone  length,  split  tone  bursts, 
etc.  Includes  complete  16-digit  decoder  plus  rotary 
dial  capability.  PC  board  and  rack  mounting  available. 

DCR-71  PC  249.00         Rack  325.00 

Sh,  Wt.  2  lbs.        Sh.  Wt.  8  lbs. 

REPEATER  AUTO  PATCH 

It's  complete  —  a  single  digit  access/disconnect 
Auto  Patch  facility.  All  you  need  is  a  repeater  and  the 
phone  line.  Complete  with  automatic  disconnect,  dial- 
in  capability,  two  way  audio  monitor  plus  remote 
control.  When  used  with  a  rotary  dial  exchange, 
Data  Signal's  DPC-121  dial  converter  is  also  required. 
P.C.  board  or  Rack  Mount  available. 

RAP-2  PC  99.50  Rack  149.50 

Sh.  Wt  2  lbs.        Sh.  Wt.  8  lbs. 


TOUCH  TONE  TO  DIAL 
PULSE  CONVERTER 

Don't  let  the  lack  of  a  Touch  Tone  telephone  exchange 
prevent  your  repeater  club  from  going  auto-patch. 
Convert  0-9  TT  digits  to  Belt  System  compatible  dial 
pulse  code.  Uses  anti-falsing  TT  decoder,  64-digit 
memory  and  solid  state  pulsing.  Starts  dialing  on 
first  incoming  digit*  Memory  will  not  overload.  Cancel 
function.  *  and  #  output  provided  for  control  pur- 
poses. PC  Board  and  rack  mount  available. 


DPCI21 


Rack  285.00 
Sh.  Wt  10  lbs. 


PC  195.00 

Sh.  Wt.  2  lbs. 

TOUCH  TONE 

KEYBOARD/ENCODER 

The  smallest,  thinnest  keyboard  with  built-in  touch 
tone  encoder.  Only  l/4"  thick.  Completely  self  con- 
tained, designed  for  mounting  directly  to  hand-held 
portables.  Operating  temperature  —  20° F  to  +150° F, 
R,  F.  proof. 

DT-4M  Miniature  Encoder  2*4"  x  3"  x  y4"         89.95 

Sh.  Wt  1  lb. 

TOUCH  TONE  PADS 

Standard  size  12  and  16  digit  Touch  Tone  Pads.  Au- 
tomatic PTT  operation  with  ll/2  second  transmitter 
hold.  Self  powered  via  internal  9V  battery.  Audio  and 
PTT  outputs,  TTP-1  and  TTP-2  also  has  low  volume 
audio  monitor  for  acoustically  coupling  of  tones  to 
microphone.  Zero  quiescent  current.  Operating  tem- 
perature -20°  F  to  +150T.  R.  F.  proof. 

TTP-1  16  digit  3"  x  5y2  "  x  1 V2".  Sh.  Wt.  2  lbs.  79.50 
TTP-2  12  digit  3"  x  bl/z"  x  iy2".  Sh.  Wt.  2  lbs.  59.50 
TTP-3   12  digit  2Va"  x  4V4*  x  iy2"  Sh.  Wt.  2  lbs.  59.50 

ANTI-FALSING 

TOUCH  TONE  DECODER 

Now,  a  true  anti*falsing  decoder,  immune  to  high 
noise  and  voice  falsing.  12  to  16  digit  capability. 
Single  5-volt  power  supply.  Heavy  duty  transistor 
output.  Complete  p.  c.  board  or  standard  19"  rack 
available. 

TTD-126-12  12  digit         PC   149.95  Rack  219.95 

TTD-126-16   16  digit  PC   169,95  Rack  239.95 

Sh.  Wt  2  lbs.      Sh.  Wt  10  lbs. 
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ORDER  TODAY  OR  WRITE  FOR  COMPLETE   DETAILS 


Successor  to  Data  Engineering,  Inc. 

2212  PALMYRA  ROAD,  ALBANY,  GA.  31701 

912-435-1764 


Murray  Green  K3BEQ 
5730  Lockwood  Road 
Cheveriy  MD  20785 


WR3ABC 


The  Inside  Story 


Repeaters  are  made  not  born.  Their 
inception,  development,  activation  and 
continued  operation  take  a  lot  of  work, 
money,  time  and  plain  old  guts  on  the  part 
of  the  relative  few  who  maintain  them,  I  say 
"few"  because  in  the  final  analysis  there  are 
only  a  few  who  are  technically  competent  to 
"stick"  their  fingers  inside  a  repeater  and 
make  it  tick;  competent  enough  to  organize 


an  association  that  has  high  standards  of 
operation,  provides  public  service  support  to 
local  government,  keeps  its  user/ members 
happy  and  motivated  and  has  control 
stations  capable  of  providing  constructive 
criticism  without  alienating  the  feeling  of 
the  user.  The  Green  Mountain  Repeater 
Association  Inc.,  is  such  an  organization 
serving  the  Washington  D.C.  and  surrounding 
Virginia/Maryland  areas  and  is  the  largest 
Repeater  Association  in  Maryland.  A  title 
that  took  hard  work.  Here  is  its  story. 


Dan  Addis  WA3TUF,  past  president  of  the 
GMRA,  Inc. 


Inception 

The  GMRA  was  first  conceived  in 
October  1971  at  the  York  PA  annual  ham- 
fest.  It  was  here  that  5  local  Mary  landers 
decided  to  put  a  2m  autopatch  repeater  on 
the  air  to  service  the  Washington  D.C.  area. 
All  had  many  years  of  experience  in  amateur 
radio  and  their  own  personal  expertise  in 
organization,  technical  ability,  legal  affairs, 
public  relations  and  operation.  Collectively 
they  had  "all  the  makins"  to  form  a  first 
rate  repeater  association* 

Development 

A  site  was  soon  selected  overlooking 
Washington  D.C.  yet  high  enough  to  spread  a 
strong  signal  into  surrounding  northern 
Virginia    and    Maryland.    The    frequencies 
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digital 
electronic 

QUARTZ 


watche 


Large  bright  LED  display* Ad- 
justs automatically  to  ambient 
light«Single  button 
operation*  Displays  hours, 
minutes,  seconds,  month  and 
day  •  Pe  rpetual  calendar 
changes  date  automatically  for 
28,  30  and  31  day  months 


GUARANTEED  3  YEARS  .  ■ 

Available  in  Gold  or  Rhodium 

WATER  RESISTANT,  SHOCK  RESISTANT,  ANTI-MAGNETIC 

special  ham  price  $149.95 

Extra  set  of  batteries  with  each  watch 

Attractively  boxed 

Delivery  from  stock 


CHECK,  Money  Order  or  Bank  Americard  acceptable. 

Dealer  inquiries  invited. 


watch   co 

418  S.  Yale 
Garland  TX  75042 
Phone:  214-272-7506 
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146,01/146.61  were  finally  chosen  with  the 
help  of  the  area  frequency  coordinator.  This 
saved  much  time  and  consternation  and 
helped  ward  off  possible  infringement  upon 
an  already  operating  or  planned  repeater 
system.  A  60W  Motorola  base  station  was 
procured  together  with  a  vertical  fiberglass 

antenna,  a  4  cavity  duplexer  and  an  80  foot 
Rohn  tower.  We  had  all  the  hardware,  now 
all  we  had  to  do  was  put  it  all  together  into 
an  operating  system.  No  easy  chore.  While 
the  technicians  were  putting  the  parts  to- 
gether including  control  and  autopatch  cir- 
cuits, a  license  was  requested  and  approved. 

The  call  sign  WA3KWG  was  initially  assigned 
{followed  later  by  WR3ABC).  Finally,  after 
500  man-hours  of  installation,  testing, 
debugging,  invention,  frustration  and  more 
testing,  Maryland's  first  2m  autopatch  and 
The  Green  Mountain  Repeater  Association 
Inc.,  were  activated. 

Growth 

From  the  5  original  founders,  user  partici- 
pation increased  by  leaps  and  bounds.  With- 
in 6  months  from  the  repeater  activation  the 
association  had  over  100  members.  The 
repeater  saturated  the  Washington  D.C.  area 
and  news  spread  rapidly  throughout  the  FM 
community  that  the  01/61  repeater  was 
operational  with  autopatch  facilities. 

Public  Service 

Because  of  the  repeater's  very  valuable 

public  service  potential,  it  was  decided  to 
make  the  repeater  available  to  the  local 
government's  Civil  Defense  Agency.  This  was 
a  "no  holds"  "no  bar"  proposition.  The 
repeater  was  dedicated  to  public  service 
exclusively  if  needed  during  an  emergency. 
At  the  strike  of  an  agreement  pen,  the  local 
Civil  Defense  Agency  increased  its  communi- 
cation potential  by  over  100  mobile  units 
each  having  direct  access  to  autopatch  facili- 
ties. The  Civil  Defense  Director  was 
"damned  impressed/* 


for  the  original  founders)  started  to  think 
about  a  second  repeater.  After  all,  the  first 
repeater  was  primarily  for  autopatch  and 
public  service  support.  Why  tie  it  up  with 
"rag  chews/'  short  as  they  may  be, 
especially  in  view  of  the  projected  user 
growth?  It  was  agreed  a  second  repeater 
would  be  planned  using  the  frequencies 
28/88  with  the  blessing  of  the  area  fre- 
quency coordinator.  It  didn't  take  long  since 
these  guys  work  fast.  In  the  summer  of  72, 
less  than  one  year  later,  the  28/88  repeater 
was  activated.  The  call  sign  WA3SFG  was 
assigned,  soon  to  be  changed  to  WR3ABB 
under  the  new  repeater  rules.  The  28/88 
machine  also  tied  to  a  4  cavity  duplexer  and 
fiberglass  vertical.  Talk  about  growth.  Mem- 
bership jumped  over  the  200  mark  by  the 
winter  of  73.  That's  over  200  users  m  a  little 
over  14  months. 


Second  Repeater 

Well  sir,  as  the  membership/user  popula- 
tion continued  to  increase  (150  ten  months 
later)   the  Board  of  Directors  (fancy  name 


Movie 

To  further  publicize  the  association  and 
in  particular  show  people  how  a  repeater  is 
put  together,  a  15  minute  movie  with 
associated  dubbed  in  sound  was  made  by  the 
Board  of  Directors.  The  film  was  such  a 
success  that  it  was  shown  at  the  summer  of 
73  ARRL  Roanoke  Division  Convention  at 
Reston  VA.  I'm  sure  many  of  you  readers 
enjoyed  the  amateur  but  professional  quality 
of  the  movie.  It's  something  that  can  be 
shown  again  and  again  at  Hamfests,  club 
meetings  and  who  knows  maybe  television. 
All  you  need  is  a  good  camera  and  someone 
who  has  writing  ability,  imagination  and  a 
little  bit  of  Cecil  B.  De  Mille  in  him. 

nis 

When  the  smoke  all  cleared  almost  2Yi 
years  later,  the  association  had  over  250 
members,  provided  primary  communications 
to  local  Civil  Defense  government,  2  active 
repeaters,  AUTOPATCH  facilities,  affiliation 
with  local  FM  repeater  councils  and  had  a 
color/sound  movie  of  its  efforts  to  boot 
Good  enough  reasons  for  the  Green  Moun- 
tain Repeater  Association  Inc.,  to  be  called 
Maryland's  Largest  Repeater  Association. 
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HAS  TWO 
IMPORTANT 

ANNOUNCEMENTS 
TO  ALL  RADIO  AMATEURS 


#  1  -  FM-DX  Now  In  Production! 

This  great  all  new  digitally  synthesized  2  Meter  FM  Transceiver 
has  been  so  enthusiastically  acclaimed  by  those  who  have  been  field 
testing  the  pre-production  units  that  we  are  sure  it's  going  to  be  our 
all-time  greatest,  NOW  IT'S  READY  FOR  DELIVERY  TO  YOU! 
Phone  us  (Toll  Free)  and  we  will  fill  you  in  on  the  details.  See  us  at 
the  DAYTON  HAMVENTION  -  You  may  even  win  an  FM-DX! 

#  2  -  Direct  Factory  Sales! 

Effective  immediately  you  can  purchase  Clegg  products  directly 
from  our  brand  new  SALES  &  SERVICE  facility  in  Lancaster,  Pa. 
This  new  program  has  been  instituted  so  that  we  may  bring  to  you 
the  best  in  HAM  gear  at  the  lowest  possible  prices  and  with  the  best 
possible  service. 

■ 

COME  AND  SEE  US  IN  LANCASTER 

or  SEE  US  AT  THE  DAYTON  HAMVENTION 
or  DROP  US  A  QSL  FOR  FULL  DETAILS. 
or  CALL  US  TOLL  FREE 


A  Division  of  International  Signal  &  Control  Corp. 

208  Centerville  Rd.  Lancaster,  Pa. 
Toll  Free  (800)  233-0250  In  Pa.  Call  (717)  299-7221  Collect 


APRIL  1975 


45 


John  S.  Hollar  Jr.  W3JJU 
501  2  Sunset  Drive 
Harrisburg  PA  17112 


EIGHT 

FUNCTION 

REPEATER 
CONTROLLER 


When  recounting  construction  articles 
appearing  through  the  pages  of  73 
Magazine  in  recent  years,  it  is  evident  that 
most  of  the  smaller  scale  projects  could  be 
strung  together  on  one  piece  or  several 
pieces  of  copper  clad  board.  With  a  little 
imagination  and  some  preplanning  I  decided 
to  standardize  a  construction  format  for  my 
station  for  ease  of  construction,  circuit 
design,  testing,  up-dating  and  reduced  cost 
What  started  my  thinking  along  these 
lines  was  WA4YND's  fine  article  in  the  73 
Repeater  Handbook  entitled,  "A  Repeater 
Controller/'  The  Hplug-in"  approach  is  uni- 
versal today  except  for  the  fact  that  few,  if 
any,  amateurs  give  thought  to  the  card's 
environment  until  after  the  completion  of 
the  project  Items  such  as  plugs,  guide  rails, 
chassis,  power  and  indicators  are  usually 
afterthoughts  which  cost  more  and  require 
more  fabrication  time  than  the  card  itself. 

In  the  September  1970  issue  of  73,  Roger 
Taylor  K9ALD  proposed  to  the  amateur 
world  the  modular  approach  to  construction 
with  his  article,  "A  New  Approach  to 
Communications  Equipment/"  In  this 
article,  K9ALD  suggests  the  24-pin  edge 
connector  as  the  standard,  predesignating 
pins  and  proposing  card  size  and  housings. 
Unless   anything   but    the    most  ambitious 


project  is  attempted,  most  home  construc- 
tion projects  would  use  far  less  space  than 
that  proposed  by  K9ALD,  Fewer  than 
24-pin  connections  are  also  suggested.  In 
developing  my  own  standard,  I  selected  the 
15-pin  one  sided  connector  used  by  W.  B, 
Kincaid  WA4YND  because  it  readily 
expands  to  30-pins  by  using  a  double-sided 
board.  This  feature  gives  plenty  of  extra  pins 
when  necessary  but  keeps  basic  projects 
simple. 

The  method  is  most  easily  employed  by 
creating  to  your  own  preference  a  template 
or  worksheet  which  is  preprinted  and  used  in 
planning  and  preparing  all  projects.  The 
method  we  used  was  to  merely  draw,  as 
accurately  as  possible,  on  graph  paper,  the 
card  outline  and  pins,  edges  and  similar 
connecting  points,  such  as  a  hole  for  a  card 
puller  By  duplicating  several  hundred  of 
these  sheets,  circuits  may  be  pasted  up  on 
the  worksheet,  or  collected  until  the  project 
is  ready  for  fabrication,  WA4YND's  basic 
card  was  used  because  it  seemed  to  be  the 
correct  basic  size  for  most  chassis  and  the 
edge  connectors  (Amphenol  15-pin  type 
143-015-04  or  Cinch  250-15-30  170)  are 
abundantly  available  from  surplus  at  very 
low  prices. 

Fig.  1  shows  the  work  sheet  without 
circuitry.  It  will  surprise  you  to  find  how 
many  of  these  sheets  will  be  used  in  plan- 
ning, grouping  and  setting  up  projects.  Cir- 
cuits pulled  from  magazine  articles  are  then 
literally  pasted  on  the  worksheet  in  layout 
form,  interconnecting  various  points  and 
pins  using  dark  ink  felt-tip  pens.  The 
finished  product  is  a  camera-ready-copy  for 
production  of  the  lithographic  negative 
required  for  printed  circuit  production. 

Complicated  circuits,  one  of  a  kind  cir- 
cuits, or  experimental  circuits,  may  be  con- 
structed in  a  similar  format  with  these 
additional  methods: 

a)  An  "experimental  breadboarding 
card/1  consisting  of  a  large  number  of 
soldering  pads,  socket  pads  and  copper  runs 
may  be  made  on  the  basic  card,  or: 

b)  Perforated  card  stock  with  stick-on 
soldering  pads  and  edge  connectors  will 
produce  very  fast  results  ready  for  mounting 
and  wiring.  At  a  later  date,  when  the  card  is 


46 


73  MAGAZINE 


perfected,  a  more  permanent  card  can  be 
produced  and  inserted  into  the  works  replac- 
ing the  temporary  card, 

In  order  to  prove  that  experimental 
circuits  could  be  constructed  in  this  manner, 
the  WA4YND  "Inexpensive  IC  CW  lder,J  was 
constructed  using  perforated  board  as 
suggested  but  in  the  card  format.  The 
number    of   specific    soldering   connections 

would  have  made  a  single  sided  PC  Board 
very  difficult  to  construct  However,  by 
weaving  barewires  in  and  out  of  the  holes  on 
the  perforated  board  and  connecting  each 
wire  to  its  corresponding  scan  generator  in 
the  circuit,  this  new  layout  enables  the 
identifyer  to  be  reprogrammed. 

A  case  should  therefore  be  made  to  begin 
to  think  about  the  method,  which  should  be 
called    the    Taylor    Construction     Method 

(TCM)  for  its  originator,  for  radio  amateur 
projects  for  the  following  reasons: 

1.  Materials  and  supplies  come  cheaper 
when  ordered  in  larger  quantities,  use  predic- 
table amounts  of  reactant,  and  can  be  cut  to 
size  with  a  minimum  of  waste,  {Two  cards 
may  be  constructed  from  a  single  7"  x  10" 
piece  of  PC  Stock.) 

2.  Most  every  circuit  for  which  a  layout 
has  been  included  can  be  superimposed  on 
the  standard  card. 

3.  Cards  may  be  replaced,  improved, 
bypassed,  or  traded  (mailed)  with  ease  and 
the  "if  only  I  had  included"  syndrome  is  all 
but  eliminated  in  construction  projects. 

4,  Test  sets  may  be  constructed  serving  a 
large  number  of  projects  and  can  be  used 
again  and  again,  resulting  in  improved  diag- 
nostic analysis,  and  more  importantly,  more 
thorough  experimentation, 

5,  Extension  cables,  or  extender  cards 
may  be  used  to  bring  an  operating  card 
down  to  the  table  for  close  scrutiny  while 
still  in  the  circuit 

6,  Basic  card  ''frames"  may  be  con- 
structed and  serve  as  an  excellent  way  to  try 
out  new  cards,  or  improved  circuits.  Also, 
many  amateurs  duplicate  projects  entirely 
with  some  modifications  and  improvements, 
thus  providing  interchangeabifity  of  circuits, 
circuits- 
Using  the   above   self-imposed   standard, 

the  Multi- Function  Control  Card  consisting 
of  "proven  circuits'1  performs  a  wide  variety 


of  functions  of  general  station  value  to  the 
amateur  or  for  repeater  control  of  systems 
audio,  remote  control  operations  and  what  I 
call  last  minute  "fudging,"  which  is  always  a 
part  of  interfacing  two  or  more  dissimilar 
pieces  of  equipment. 

The  Card  contains  the  following:  A  VOX 
with  adjustable  delay;  speech  compressor;  a 
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Fig.  1. 

line  amplifier  for  driving  telephone  lines  at 
600  Ohms  (from  small  signals);  an  audio 
amplifier  for  driving  an  8  Ohm  speaker  to 
1W;  a  small  signal  audio  impedance  matcher 
(hi  Z  to  600  Ohms  or  low  Z  to  hi  Z);  a  COR 
is  also  possible;  a  squelch  circuit;  a  medium 
gain  preamp  for  yielding  a  flat  response  for 
microphone  to  line  or  encoder  to  line  or 
discriminator  to  line  without  roll  off. 

All  these  functions  seem  a  bit  ambitious 
for  a  single  card  but  the  necessary  circuitry 
is  alt  inclusive  {except  for  the  relay)  and  the 
circuitboard  will  receive  a  wide  variety  of 
components  and  junk  box  parts.  Finally,  the 
card  matches  WA4YND's  Repeater  Con- 
troller size. 

The  Circuits 

Line  amplification  has  always  been  a 
function  of  sufficient  audio  and  proper 
match  from  a  telephone  line  (or  remote  pair) 
to  a  speaker  free  of  hum,  and  loud  enough 
to  handle  most  listening  conditions  but  using 
the  least  amount  of  power.  The  usual 
method  of  matching  is  to  just  add  on 
transformers  in  order  to  drive  the  various 
necessary  inputs.  Phase  distortion  and 
dropping  audio  levels  usually  result.  Pins  B  & 
C  of  the  MFC-1  provide  a  600  Ohm  un- 
loaded input  for  an  unbalanced  (one  side 
grounded)  audio  preamplified  drive  to  the 
LM370,  AGC  Squelch  Amplifier.  If  an  audio 
level  for  driving  a  transmitter  is  all  that  is 
desired,    pin    1    of    the    LM    370    may    be 
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brought  directly  out  of  the  card  at  pin  D  on 
the  edge  connector  for  later  reconnection. 
The  bridge  from  pin  1  to  the  LM  370  may 
be  retained  as  it  is  unloaded,  or  it  may  be 
broken  if  adding  another  input. 

AGCf Squelch  Amp  in  the  VOX  or  COR 
mode.  The  smoothed  output  of  the  LM  370 
is  applied  through  a  gain  control  (monitor 
volume)  to  pin  1  of  the  HEP  593  (MCI  554) 
as  an  audio  amplifier  driving  an  8  Ohm 
speaker  directly  from  pin  H  of  the  edge 
connector  without  need  for  a  transformer. 
The  purpose  of  the  AGC  on  the  line  amp  is 
to  insure  that  its  output,  which  also  could  be 
brought  out  to  pin  D  as  above,  from  almost 
any  telephone  line  used  will  provide  uniform 
gain  to  the  output  and  to  the  speaker.  It 
may  seem  strange  to  drive  a  speaker  from  a 
compressor  amp  but  this  will  be  explained 
later  when  other  parts  of  the  card  and  their 
inter-relationships  have  been  described. 
From  pin  6  of  the  LM  370  are  the  adjust- 
ments of  the  delay  time  (hold  down)  and  a 
driver  transistor  for  an  external  VOX  or 
COR  relay.  Pin  F  of  the  edge  connector  may 
be  connected  to  any  relay  and  positive 
supply  provided  that  the  voltage  and  current 
limitations  of  the  transistor  are  not 
exceeded.  Thus,  when  a  signal  appears  at  B 
&  C,  the  relay  driver  will  engage  an  external 
relay  (a  KHP  17D11  was  used)  and  hold  it 
down  for  a  selected  period  of  time  (varied 
by  the  "delay"  control)  after  the  audio  at  a 
selected  level   (relay  sensitivity)  disappears. 

Microphone  Preampjiine  drivers,  A  dis- 
criminator or  medium  impedance  micro- 
phone may  be  connected  to  edge-connector 
pin  1,  the  output  of  which  can  be  made  to 
drive  a  second  Hep  593  which,  in  turn, 
drives  the  remote  600  Ohm  line  at  pins  M  & 
N,  Voltage  for  transmitter  control  may 
likewise  be  inserted  at  the  center  tap  of  T-1 
for  simplex  (phantom  ground)  line  control 
It  was  noted  that  the  AGC  amplifier  drives  a 
speaker  instead  of  a  line  amplifier;  the 
dynamic  range  of  the  LM  370  is  so  great  that 
edge  connector  pins  B  &  M  and  C  &  N  can 
actually  be  tied  together  to  serve  as  a 
relayless  half-duplex  two-way  wire  with 
dispatch  audio  control.  This  is  made  possible 
by  taking  advantage  of  an  auxiliary  mute 
input  to  the  LM  370,  The  IC  can  be  made  to 
shutdown  partially  or  completely  (within  a 


range  of  approximately  2V  dc)  during  micro- 
phone input.  This  feature  presents  many 
audio-control  possibilities  when  using  wire- 
line remote  control  or  rented  lines.  Further, 
any  telephone  hybrid  can  be  placed  at  the 
repeater  site,  and  the  telephone  line  inserted 
at  the  dispatch  point  (rather  than  the  con- 
trol point)  as  a  totally  matched  and  con- 
trolled  system  Several  of  these  methods  are 
not  common  in  the  amateur  service  but  are 
used  extensively  in  commercial  service  where 
cost  is  a  greater  factor. 

A  word  about  the  HEP  593  audio  ampli- 
fier IC's  is  in  order  because  this  device  can 
do  several  interesting  things.  Gain  selections 
can  be  Mhard  wired11  into  the  board  by 
placing  capacitors  at  different  pins  and 
cutting  the  board  where  necessary;  for  a  gain 
of  IQx,  leave  pin  2&4  open  and  ac  ground 
pin  5  through  a  10jiF  capacitor;  for  a  gain  of 
1 8x>  leave  pin  2&5  open  and  ac  ground  pin  4 
with  the  10juF  capacitor  (Fig.  2);  and  finally 
for  a  gain  of  36x,  connect  pin  2  to  5  and  ac 
ground  pin  4  through  the  10  juF  capacitor 
(Fig.  3).  It  should  be  noted  that  feedback  at 
this  high  gain  level  could  be  a  problem.  I 
encountered  some  very  high  frequency  in- 
stability at  36x  which  was  corrected  by 
using  a  "stiffer"  power  supply.  At  first  the 
instability  was  not  noted  because  of  the  very 
high  frequency  (in  the  order  of  40k)  but 
output  was  very  low  and  power  consump- 
tion was  high  for  no  visible  reason.  A  check 
with  an  oscilloscope  quickly  found  the 
nature   of  the  output  which  was  corrected 

with  a  modifcation  to  the  supply  voltage. 
The  Multi-function  Control  Card  can  be 

used  as  a  total  system,  inter-connected,  or  as 
separate  units  for  separate  reasons.  Several 
other  cards  of  a  similar  layout  have  been 
constructed  using  this  format  and  also  work 
in  a  multi-function  mode,  including  a  2805 
pulse  decoder,  " tone-cosmetics  for  the 
station  (a  card  which  generates  a  busy -tone, 
dial  tone,  ringing  tone,  and  beep  tones  so 
that  all  that  "dead  air1'  can  be  put  to  use) 
and  several  repeater  controllers  for  auto- 
patch  and  mobile  to  mobile.  If  these  cards 
prove  interesting  we  will  be  sure  to  send 
them  along  to  73  for  consideration  in  the 
months  ahead. 
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Nicads 
a  Shocking  Expose 


lead  batteries  are  used  almost  univer- 
sally in  small  hand-held  and  portable 
transceivers.  They  have  a  number  of  advan- 
tages over  other  rechargeable  batteries  in 
that  they  are  relatively  cheap,  don't  leak 
(much)  and  if  respected  a  little,  last  a  good 
longtime. 

First,  let's  compare  them  to  ordinary 
flashlight  batteries  (carbon-zinc).  Carbon- 
zinc  types  have  two  electrical  problems: 
they  have  a  relatively  high  internal  resistance 
(making  it  difficult  to  extract  high  transmit 
currents  without  a  significant  voltage  drop) 
and  they  gradually  drop  their  voltage  as  they 
are  used  up.  Also,  they  cannot  be  recharged, 
in  spite  of  what  some  charging  manufac- 
turers say.  Nicad  type  batteries  have  about 
the  same  capacity  (amp-hrs)  for  a  given  size 
but  do  not  suffer  from  the  two  above 
problems.  The  internal  resistance  is  very  low 
which  means  that  you  can  extract  several 
amps  from  an  A  A  size  cell,  making  them 
nearly  ideal  for  transceiver  applications.  The 
voltage  remains  nearly  constant  (1.2  V  fully 
charged;  1 .0  V  at  discharge)  over  the  life  of 
the  charge.  This  makes  for  proper,  consistent 
and  uniform  transceiver  operation  during  the 
duration  of  the  charge.  Note  that  the  cell 
voltage  for  nicads  is  lower  than  carbon-zinc. 

(1.5  V  when  "fresh")  so  it  usually  requires 
10  nicads  or  8  carbon-zincs  to  make  12  V. 

Manganese  or  "alkaline"  ceils  are  another 
common  chemical  type  that  have  charac- 
teristics of  carbon-zinc  cells  but  are  recharge- 
able. All  alkaline  cells  are  rechargeable  (even 
if  they  are  not  so  marked),  but  two  pro- 
blems   exist.    First,    the    impurities    in   the 
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chemistry  will  degrade  the  battery  capacity 
so  it  is  only  practical  to  recharge  them  3  to 
10  times  and  secondly  the  overcharge  (con- 
tinued charging  after  the  battery  is  charged) 
will  cause  the  chemistry  to  generate  an 
internal  gas  pressure.  If  the  charging  current 
is  relatively  high  (200  mA  or  more  for  A  A 
size)  this  gas  pressure  could  cause  the  thing 

to  explode  (actually  it  just  cracks  and  oozes 
caustic  soda  all  over  your  expensive  elec- 
tronics). The  alkalines  that  are  marked 
"rechargeable"  have  vents  to  prevent  this 
mess. 

Note  that  during  the  constructive  charge 
period,  the  chemistry  doesn't  liberate  gas, 
only  during  the  "overcharge"  condition.  So 
if  you're  careful  about  how  you  go  about  it, 
even  the  unvented  types  can  be  recharged 
many  times.  It  is  best  if  the  alkalines  are 
only  discharged  to  about  half  their  capacity 
before  recharging  as  the  degradation  is  much 
less  and  the  total  life  can  be  maximized. 

Mercury  batteries  are  about  75%  the  cost 
of  the  average  nicad,  have  1 .4  V  of  good 
constant  voltage  and  for  a  given  size  have 
about  7  times  the  amp/hour  capacity  of 
nicads.  They  are  not  rechargeable  but  for  an 
extended  period  of  use  where  there  are  no 
facilities  for  recharge,  they  are  ideal. 

So  much  for  all  those  things  and  back  to 
your  already-bought  nicads.  Although  they 
come  from  the  factory  mostly  discharged  we 
will  first  try  to  confuse  you  by  discussing 
discharging  (or  using)  the  things.  With  their 
very  low  internal  impedance,  it  is  possible  to 
extract  huge  amounts  of  current  from  nicads 
(but  not  for  huge  amounts  of  time).  If  you 
happen  to  short  your  battery  pack  for  20-30 
seconds  with,  say  a  screwdriver,  the  current 
flow  will  heat  the  little  terminal  springs  red 
hot  and  melt  the  plastic  case,  causing  you  to 
utter  all  sorts  of  noises,  particularly  if  you 
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were  holding  the  case  on  your  lap  at  the 
time.  This  tends  to  ruin  the  springs,  which 
by  this  time  have  turned  to  very  rugged 
solder,  the  plastic  case,  the  batteries,  and 
your  lap. 

The  arch  enemy  of  nicads  is  excessive 
temperature.  Not  the  leaving-it-in-the-sun  or 
hot  trunk  kind  of  excessive  temperature  but 
the  over  300  degree  type  of  internal  temper- 
ature caused  by  the  rapid  discharge  of  a 
short  circuit.  The  internal  impedance  is  low 
but  not  zero.  All  that  current  can  |2r  the 
poor  battery  into  a  rotten  pumpkin.  You 
can  safely  discharge  AA  size  nicads  at  rates 
of  5  amps  without  damage.  This  means  that 
those  little  things  in  your  handheld  can 
power  your  25  W  base  station  (albeit,  not 

for  long;  how  about  5  minutes?).  Now,  if 
you  want  to  be  more  practical  and  use  them 
in  your  146  or  TR22  you  can  talk  for  about 
an  hour  and  a  half  OR  YOU  CAN  LISTEN 
FOR  ABOUT  TEN  HOURS,  (does  that  give 
you  any  ideas?). 

Now  that  we  have  discharged  our 
batteries  by  all  that  talking,  we  have  our  first 
real  peculiarity  of  nicads.  Us  ham  types 
usually  string  up  10  or  so  nicads  to  come  up 


with  12  V.  If  one  of  the  cells  discharges 
before  the  other  9,  the  voltage  out  of  the 
string  will  only  drop  to  10.8  V  (you*d  keep 
right  on  talking)  but  the  current  (450  MHz 
for  the  2  W  radios)  would  be  busy  trying  to 
charge  this  kaput  cell  in  the  wrong  direction- 
If  this  condition  continues  for  only  a  few 
minutes,  no  harm  will  be  done.  However,  if 
this  condition  persists,  the  cell  chemistry 
will  change  and  that  cell  will  not  accept  a 
normal  charge  and  will  look  like  a  short 
circuit  in  both  directions.  This  brings  up 
some  interesting  suggestions.  Always  buy 
your  nicads  at  the  same  time,  don't  mix  cells 
of  different  ages  or  brands.  Try  to  match 
their  discharge  time  so  some  don't  discharge 
before  the  others.  Fully  discharging  nicads 
does  not  hurt  them  except  when  they  are 
unequally  charged  as  we  discussed  above. 
Always  fully  charge  new  cells  before  dis- 
charging so  that  an  equal  initial  charge  is 
assured.  If  a  series  of  nicads  are  to  be  used 
together,  charge  them  together  to  keep  their 
state  of  charge  equalized. 
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PRE  AMP 


FOR  THE  TR22C 


The  problem  mis  space. 


If  you  take  a  look  into  the  guts  of  a 
TR22C  Drake  two  meters  transceiver  you 
will  arrive  at  the  conclusion  that  every 
square  centimeter  has  been  used,  and  there  is 
no  room  for  any  major  modification. 

I  don't  want  to  insinuate  that  the  TR22C 
needs  modification  or  change.  It  is  a  nice 
little  rig,  well  engineered,  compact  and  good 


With  an  abrasive  disc  on  the  Rototool,  cut 
off  the  aluminum  flaps.  Notice  the  battery 
spring  holder  where  the  ground  edge  of  the 
board  will  be  soldered. 


looking.  The  TR22C  is  made  in  Japan,  but 
under  very  rigid  specifications  set  by  the 
Drake  designers. 

However,  I  am  the  kind  of  cat  who  likes 
to  change  things  around,  even  if  they  are 
already  in  the  proper  place.  Every  piece  of 
electronic  equipment  I  own  has  been 
modified  in  one  way  or  another.  The  TR22C 
"ain't"  going  to  be  the  exception,  so  I 
decided  to  install  a  preamplifier  into  this 
cute  little  rig.  But  where?  I  took  the  cover 
off  and  started  looking  for  the  space  for  my 
preamp.  I  decided  to  build  a  preamp  I  saw  in 
the  Handbook  —  only  one  FET,  two  induc- 
tors and  two  ceramic  trimmer  capacitors;  a 
few  capacitors  and  resistors,  etc.  I  etched  a 
board  3  by  5  centimeters  and  crammed  all 
the  components  onto  the  epoxy  glass  board. 
After  a  lot  of  thinking  and  looking  I  decided 
that  the  only  available  space  was  under  the 
battery  compartment,  behind  the  ac  outlet. 

I  had  to  cut  out  with  my  Roto-tool  two 
metal  flaps  (see  photograph),  cut  short  the 
ac  prongs,  and  insulate  the  connectors  with 
rubber  cement  and  a  piece  of  thick  plastic 
tape. 
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Fm  the  kind  of  cat  who  likes  to  change  things  around 


With  the  Roto-tool  cut  the  back  prongs  of  the  ac  connectors,  and  then  resolder  the  wires 
and  insulate  with  thick  tape  and  rubber  cement 


The  ground  edge  of  the  board  was 
soldered  to  the  spring  holding  the  battery, 
and  a  piece  of  window  sealing  foam  (very 


The  preamp  ateady  installed  behind  the 
battery  and  the  ac  outlet  Note  the  shield  to 
prevent  interaction  between  input  and  out- 
put 


handy  around  the  shack)  insulated  the 
bottom  of  the  board  and  the  sides  to  avoid 
short  circuits. 

The  hookup  was  made  with  some  thin 
coax  (RG174/u)  between  the  receiver  input 
and  the  antenna  relay  by  breaking  the  input 
to  Ls1  (called  RA  on  the  circuit  diagram). 
This  is  on  the  input  of  the  first  rf  amplifier 
Qsl  and  is  simple  to  change.  The  plus 
voltage  (the  preamp  uses  12  volts  dc)  was 
tapped  on  the  receiver  board. 

With  this  modification  the  reception  of 
the  TR22C  was  improved  close  to  20  dB  and 
some  intermodulation  I  was  experiencing  in 
certain  areas  of  Miami  was  quieted  to  almost 
nothing. 

Of  course,  these  changes  void  the  war- 
ranty on  my  rig,  so  I  recommend  waiting 
until  the  warranty  is  over,  in  order  to  avoid 
any  trouble.  Hi. 
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IF  YOU'RE  STILL  SETTLING,  WORRYING, 

FIDDLING,  OR  PUTTING  UP 


SETTLING  FOR  LESS  THAN  MAXIMUM  LEGAL  POWER  -  even  when  you  really  need  it  to 
bore  through  a  pi  leu  p  or  hang  onto  a  ragchew  frequency?  Every  ALPHA  linear,  from  the  feast 
expensive  ALPHA  74K  to  'THE  ULTIMATE"  ALPHA  77D,  easily  handles  a  solid  kilowatt  of 
continuous  average  dc  input  ■  .  .  ##!  any  mode  including  slow  scan  and  teletype.  (Most 
competitive  tabletop  amplifiers  have  power  supplies  capable  of  no  more  than  400  to  500  watts 
continuous  average  power.  CHECK  THE  SPECS!) 

WORRYING  THAT  YOUR  OLD  LINEAR  WONT  HANG  TOGETHER  through  a  long,  tough 
contest  weekend  ...  or  thirty  minutes  of  "Key-down"  time  on  SSTV?  Every  ALPHA  is 
specifically  designed  for  that  kind  of  heavy  service.  That's  why  they  have  rugged  Hipersil®/solid 
state  power  supplies,  Eimac  ceramic  tubes,  ducted-air  circulatory  cooling,  and  top  quality 
throughout, 

FIDDLING  WITH  TUNING  AND  LOADING  KNOBS  every  time  you  change  bands?  With  the 
exclusive  "No-tune~up"  ALPHA  374  you  simply  flip  the  bands  witch  and  start  talking.  Pretuned 
bandpass  output  filters  do  the  tuneup  for  you  . .  _  instantly  I  And  precision  controls  in  the 
ALPHA  77 D  can  easily  be  returned  to  any  previous  setting  in  a  few  seconds, 

PUTTING  UP  WITH  AN  OLD-STYLE  CONSOLE  THAT'S  TOO  BIG  and  heavy  to  put  where  you 
really  want  it?  Every  ALPHA  model  is  self-contained  in  a  handsome,  designer-styled  desk-top 
cabinet  that  sits  right  at  your  fingertips  without  monopolizing  operating  space .  .  .  andean  be 
handled  by  one  man. 

ALPHA  linear  amplifiers  by  ETO  —  an  investment  in  performance,  pleasure,  and  convenience.  See 
your  dealer  or  contact  ETO  direct  for  full  details,  top  trades,  and  prompt  delivery.  ALPHA  74K, 
$695;  ALPHA  274,  $995;  ALPHA  374,  $1295;  THE  ULTIMATE,  ALPHA  77D,  $2695. 


EHRHORN  TECHNOLOGICAL  OPERATIONS,  INC. 

BROOKSVILLE,  FLORIDA  33512 

(904)  596  3711 
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J.  K.  Bach  WB2PAP 
Ivy  Hill  Road 
Walden  NY  1  2586 


Ma  Beff 


vs. 


Foreign  Attachments 


Joe  Blow  is  flying  his  light  plane  mostly 
on  the  fumes  from  the  fuel  that  used  to 
be  in  his  tank,  and  the  weather  has  closed  in. 
He  contacts  the  tower  by  radio,  and  the 
tower  clears  him  to  land  immediately.  It 
turns  him  over  to  ground  control  approach. 
A  couple  of  turns  to  identify  his  radar  blip, 
and  GCA  gets  him  headed  for  the  runway. 
He  is  about  150  feet  up,  and  in  the  proper 
glide-path,  near  the  edge  of  the  airport 
where  all  the  water  towers  and  high  lines  are. 
And  now  the  controller's  voice  disappears! 

Joe's  abdominal  muscles  are  already  as 
tight  as  they  can  go.  He  can't  see  anything 
but  his  instruments;  he  is  trying  desperately 
to  hold  his  air  speed  so  that  he  doesn't  dive 
into  the  high  lines  or  stall  out  and  spin  in. 
After  ten  long  agonizing  seconds,  however, 
Joe  heard  the  controller's  calm  voice  cor- 
recting his  heading  and  glide  path.  He  landed 
OK. 

What  happened?  The  leased  line,  or 
"pair"  between  the  radar  location  and  the 
remote  airport  transmitter  had  developed 
trouble.  While  the  latter  was  only  about  two 
air  line  miles  away,  the  actual  route  was  over 
six  miles  in  length.  The  pair  must  follow  the 
right  of  way  for  obvious  reasons.  It  may 
have  to  follow  a  circuitous  route  to  pick  up 
a  repeater,  say,  or  for  other  reasons.  And  it 
may  be  grouped  with  a  variety  of  other  pairs 
in  a  cable,  or  several  different  cables.  The 
other  circuits  may  be  toll  or  local,  govern- 
ment or  private  line,  broadcast  station  loops, 
anything.  It  is  impossible  to  segregate  any 
given  pair.  The  only  thing  to  do  is  to  treat 
each  facility  as  if  it  were  of  the  first 
importance. 

Let  me  be  clear  at  the  outset:  1  am  not 
privy    to   legal   and   political   and   financial 


considerations  that  pertain  to  leased  wires 
and  customer  relations  —  these  all  lie  well 
outside  my  interests  and  abilities.  I  wouldn't 
speak  for  Ma  Bell  even  if  I  could.  Moreover, 
no  one  man  could  speak  for  so  many 
different  companies  except  as  their  agent 

Nevertheless  I  know,  sometimes  better 
than  I  would  like  to  know,  the  technical 
considerations  that  determine  some  of  these 
policies.  To  draw  a  parallel,  the  patrolman 
on  the  beat  could  not  discuss  department 
policies  with  the  authority  of  the  police 
commissioner,  but  he  has  first-hand  know- 
ledge of  the  crime  conditions  that  make 
them  necessary.  The  technical  picture  is  the 
one  !  intend  to  draw.  The  business  office  of 
your  local  telephone  company  (TELCO)  can 
answer  any  question  not  answered  here. 

The  man  on  the  street,  and  sometimes 
even  the  well-informed  ham  thinks  that 
there  is  only  one  telephone  company  and 
won't  even  listen  to  explanations  to  the 
contrary.  He  knows  that  his  phone  goes 
somewhere;  mostly  he  doesn't  care  why  or 
how,  so  long  as  it  does. 

Besides  Ma  Bell  and  her  brood,  there  is 
the  General  Telephone  axis,  and  myriad 
smaller  companies  scattered  all  over  the 
country.  Every  last  one  of  these  is  fran- 
chised,  and  this  for  public  convenience  and 
necessity.  You  don't  know  what  incon^ 
venience  is  until  you  live  in  a  town  with  two 
telephone  companies.  You  have  to  subscribe 
to  both,  or  be  out  of  touch  with  half  the 
town,  always  the  wrong  half.  Years  ago 
states  learned  to  franchise  only  one  conV 
party  for  a  given  area,  and  to  set  up  a  Public 
Service  Commission  to  control  the  com- 
panies and  take  the  place  of  free  competi- 
tion, which  is  not  practical  in  the  case  of  a 
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public  service. 

Franchisee!  companies  must  answer  to 
their  state  Public  Service  Commission,  And 
if  they  do  interstate  business  (longdistance) 
they  must  answer  most  particularly  to  the 
FCC  just  as  radio  stations  and  radio  oper- 
ators do.  This  covers  technical  matters  and 
financial,  also,  ff  they  gave  you  that  exten- 
sion jack  for  free,  they'd  have  to  explain 
why  in  detail  and  in  triplicate  to  all  the 
higher  authorities.  So  you  get  no  freebies. 

Nearly  all  hams  believe  implicitly  that  the 
reason  their  Telco  doesn't  want  them  to 
phone-patch  is  because  Telco  might  lose  the 
revenue  of  a  toll  call.  Now,  while  it  is 
perfectly  true  that  stock  dividends  are  not 
paid  in  lost  revenues,  this  is  not  the  first 
cpnsideration  -  it's  the  last,  I've  worked  for 
AT&T  over  forty  years;  IVe  discussed  this 
very  point  with  local  company  men  - 
installers,  test- desk  men,  Telco  engineers 
(several)  also  AT&T  engineers,  supervisors, 
craftsmen,  chiefs,  etc.  The  lot  of  them  agree 
without  any  reservation  or  hesitation  what- 
ever that  revenue  is  not  the  prime  reason- 
Protection  of  service  is.  It  is  the  only  thing 
on  earth  they  all  do  agree  on. 

Now  suppose  the  ham  —  no,  he  doesn't 
even  have  to  be  a  ham  —  suppose  the 
subscriber  has  picked  up  a  subset  (telephone 
instrument)  from  any  of  several  surplus 
outfits  and  wants  to  install  an  "unofficial" 
extension.  Ever  look  into  one  of  the  modern 
subsets?  Incredible!  He  manages  to  get  one 
side  of  his  line  grounded  —  it's  easy  —  which 
makes  a  heavy  hum  on  the  line.  His  line 
happens  to  be  in  the  same  cable  as  the  pair 
from  the  airport,  which  also  picks  up  the 
hum  by  induction.  Theorists  might  point  out 
that  this  does  not  necessarily  happen,  I 
agree,  but  non-interference  requires  a  simple 
set  of  operating  conditions.  You  can  run 
stop  signs  all  day  without  getting  hurt  so 
long  as  you  are  the  only  one  in  the  intersec- 
tion- Now  there  are  many  conditions  that 
can  make  that  line  hum  a  serious  matter,  to 
other  circuits  as  well  as  the  airport  line. 
Suppose  Joe's  circuit  happens  to  be  con- 
nected to  a  repeater  and  that  repeater 
howls? 

Anyhow,  Joe  couldn't  hear  the  controller 
and   was   in   deep   trouble.  The  subscriber, 

ing  that   the   new  set  didn't  work  for 


some  reason,  disconnected  it  Now,  suppose 
he  had  gone  to  the  kitchen  for  a  beer  first, 
Joe  would  have  spun  in.  There  are  any 
number  of  troubles  that  might  have  cut  Joe 
off  —  the  example  given  is  a  perfectly 
possible  one. 

The  Telco  calls  anything  hooked  onto  a 
telephone  line  that  it  doesn't  furnish  a 
"foreign  attachment"  and  since  in  this  story  I 
am  trying  to  show  the  Telco  point  of  view,  I 
also  call  phone  patches  "foreign  attach- 
ments," since  this  is  what  they  actually  are. 

For  many  years  Telco  has  answered  all 
phone  patch  requests  with  a  firm  NO  until 
the  Carterfone  case  came  along.  (FCC68-922 
20284).  The  Carterfone  is  a  device  used  to 
connect  a  mobile  radio  circuit  with  the 
Telco  plant.  The  FCC  thought  this  was  a 
good  idea,  and  ruled  that  Telco  had  to 
permit  this,  subject  to  plant  protection  and 
privacy  considerations.  This  means  that  the 
subscriber  was  responsible  for  levels  used 
and  the  introduction  of  any  frequencies  that 
might  get  into  other  services  and  cause 
trouble.  Privacy  of  communications  is,  of 
course,  an  old  story  to  any  ham. 

So  Foreign  Attachments  became  CPE, 
customer  provided  equipment,  and  Telco 
designed  what  they  call  "couplers"  to  serve 
as  the  interface  as  between  Telco  Facilities 
and  the  subscriber's  equipment,  to  protect 
Telco's  plant.  (Couplers  are  not  expected  to 
do  anything  else*)  If  you  want  to  connect 
directly  to  any  telephone  line,  you  must  go 
through  the  Telco  business  office  and  get  a 
coupler  They  will  install  it  for  a  nice  round 
sum,  but  the  monthly  charge  is  nominal.  It 
has  an  ordinary  jack  in  it  —  the  device 
provides  dc  isolation,  peak  limiting,  and 
frequency  limiting  —  and  you  plug  in  your 
equipment  as  you  would  plug  a  headset  into 
your  receiver.  Your  telephone  is  left  in  place 
for  dialing,  ringing  and  call-registration  con- 
trol. 

The  voice  coupler  is  connected  through 
your  telephone,  and  the  exclusion  switch  is 
made  a  part  of  the  hook-switch  assembly. 
One  of  the  buttons  in  the  handset-cradle  is 
made  to  pull  up  and  snap  into  position, 
which  cuts  out  the  subset  and  connects 
directly  through  to  the  voice  coupler  and 
whatever  you  have  connected  to  it.  When 
you    are    through    using    the    special   voice 
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equipment,  just  hang  up  the  handset  which 
automatically  depresses  the  exclusion  switch 
as  well  as  the  hook  switch  and  your  phone  is 
ready  for  normal  service  —  you  can  call  or  be 
called,  and  the  voice  coupler  is  now  out  of 
service,  and  will  not  interfere  with  normal 
telephone  operation. 

What  if  you  want  to  use  the  voice  coupler 
without  the  phone?  You  can't  do  this,  You 
couldn't  tell  if  you  were  being  signalled,  you 
couldn't  dial  out,  and  toll  calls  coundn't  be 
automatically  registered  to  you  for  billing. 
No  go. 

All  right,  suppose  you  got  a  surplus 
subset  from  any  of  several  outlets  and 
installed  it  yourself?  No  go. 

A  telephone  network  is  unimaginably  vast 
and  complex.  The  FCC  recognizes  this  and 
backs  up  Telco  in  the  company's  reservation 
of  signalling  rights.  The  reason  —  compati- 
bility, Ypur  dial  or  touchtone  or  key-pulsing 
or  whatever  has  to  operate  anything  in  the 
country  —  Bell  System,  General  Tel,  or 
Skunk  Hollow  Telephone  &  Grocery  Co, 
Bait  &  Boats  rented.  It  has  to  work  this  way. 
True,  you  can  buy  surplus  sets  guaranteed  to 
work  from  any  number  of  suppliers.  But 
what  does  the  guarantee  mean?  What  does 
surplus  mean?  Means  somebody  didn't  need 
it.  Maybe  it  is  brand  new  Kellogg,  Strom- 
berg,  Ericson  or  whatever  equipment  Maybe 
it  was  pulled  out  of  u working  equipment'* 
for  the  very  reason  that  they  wanted  to  keep 
it  working.  I  must  admit  that  I  have  heard  of 
Telcos  who  have  tested  such  instruments 
owned  by  subscribers  and  given  permission 
for  attachment  for  its  connection.  But  the 
FCC  says  no,  the  P5C  says  no,  Telco  says  no, 
and  I  believe  that  the  practical  solution  is  to 
go  around  and  not  through. 

So  why  not  use  acoustic  coupling  -  just 
pretend  that  your  ham  station  is  just  a 
person,  with  the  loud  speaker  a  mouth  and 
the  microphone  an  ear.  How  about  that! 

Before  you  get  carried  away,  permit  me 
to  point  out  that  the  FCC,  the  PSC  and 
Telco  all  have  regulations  about  this,  which 
they  all  feel  most  strongly  about.  The  idea, 
which  I  personally  favor,  is  not  useful  for 
evading  regulations;  it  does  put  you  on  your 
own,  however,  and  with  a  little  intelligent 
planning,  will  provide  the  workable  solution 
you're  after. 


The  idea  that  regulations  applied  may  be 
a  shock,  but  it  shouldn't  have  been.  You 
know  that  there  is  no  excuse  for  profane  or 
indecent  language  on  the  land  lines  as  well  as 
on  radio  circuits  and  channels.  The  secrecy 
of  communications  idea  applies  also,  and  the 
FCC  enforces  both  of  these  as  you  well 
know. 

Later  on  in  this  article,  you  will  find  a 
quotation  from  FCC  material,  reproduced 
with  their  permission,  giving  level  and  fre- 
quency data  pertaining  to  acoustic  coupling, 
where  no  physical  or  electrical  attachment 
exists.  A  little  study  will  show  that  these 
data  pertain  only  to  protection  of  plant,  and 
are  binding  on  every  subscriber. 

A  normal  user  does  not  have  to  worry 
about  levels  and  frequencies  —  he  can  only 
yell  so  loud,  and  he's  no  lyric  soprano  either. 
But  hook  a  radio  circuit  even  acoustically  to 
Telco  and  problems  arise. 

The  first  of  these  is  leveL  A  bunch  of 
plain  old  cable  pairs  must  all  have  about  the 
same  level,  or  else  the  high  one  will  cross- 
talk (QRM)  with  all  the  others.  This  is  just  a 
problem  of  electrostatic  and  e-m  fields, 
nothing  more.  If  non-linear  devices  are  pre- 
sent, then  you  get  over-modulation,  and  the 
production  of  new  frequencies  that  may  go 
anywhere  and  do  anything  -  interfere,  put 
pigeons  on  your  TV  screen,  or  shut  off  the 
power  upstate  by  false  operation  of  a  tele- 
metry circuit. 

The  second  is  frequency.  The  higher 
frequencies,  especially,  get  into  carrier 
channels  they  shouldn't  and  various  kinds  of 

hell  break  loose* 
On  the   FCC  list,  #6  is  interesting  also. 

Here,  the  FCC  is  talking  about  Telco  signal- 
ling. This  is  very  often  a  kind  of  voice- 
frequency  telegraph  system,  with  a  signal 
tone  being  amplified,  detected  and  used  to 
operate  a  relay  which  operates  the  local 
signalling  circuits.  So  you  receive  a  hetero- 
dyne of  about  2700  Hz,  at  not  very  high  a 
level,  hardly  annoying  to  your  talkers  and  — 
blip!  —  the  receiver  operates  the  relay  which 
dumps  the  circuit  as  it  is  programmed  to  do 
when  the  call  is  over. 

This  point  is  always  overlooked  since  it 
never  happens  on  local  calls,  and  few  know 
Telco  plants  that  well.  But  it  will  pay  you  to 
include  some  kind  of  notch  filter,  or  what- 
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ever,  to  get  rid  of  that  2700  Hz  tone.  It 
needn't  degrade  speech  quality  much.  And  a 
filter  to  pass  communications  frequencies 
may  turn  out  to  be  quite  cheap  -  sometimes 
you  can  buy  them  in  surplus  for  less  than  a 
dollar,  or  you  could  build  your  own. 

So  far  as  notifying  the  FCC  or  Telco 
about  your  acoustic  coupler,  I'm  convinced 
that  they  couldn't  possibly  care  less,  so  long 
as  you  hold  up  your  end.  But  since  your  log 
has  "the  force  of  a  sworn  statement"  to  the 
FCC,  it  would  be  an  excellent  idea  to 
describe  your  phone-patch  somewhere 
therein,  together  with  diagram  and  working 
levels.  It  might  save  you  a  deal  of  cheap 
conversation,  some  day. 

Overseas  telephone  has  its  own  variety  of 
phone  patch.  They  have  hybrids  and  privacy 
equipment  and  TOLAs  and  LREs  and 
VOGADs  (Volume  Operated  Gain  Adjusting 
Device,  a  very  sophisticated  level  control) 
VODAS  (AT&T  VOX)  and  all  manner  of 
other  junk  —  a  whole  bagful  per  circuit. 
They  do  not  attempt  to  operate  both  di- 
rections at  once,  though  this  is  theoretically 
possible. 

Perhaps  I  should  mention  that  TOLA  is  a 
tone  operated  loss  adjuster,  LRE  is  a  limited 
range  expander  (a  super  squelch)  and  the 
VODAS  is  a  voice  operated  device  anti-sing, 
the  switching  device.  Mostly  it  works  just 
with  normal  conversation  and  the  parties 
don't  realize  it  is  there,  But  if  they  both 
attempt  to  talk  at  once,  or  one  gets  to 
crying,  or  one  end  has  a  noisy  line,  the 
device  locks  up  and  nobody  talks.  The 
technical  operator  then  takes  over  and 
switches  by  hand  and  gets  the  subs  started 
talking  again.  Voice  control  has  its  limita- 
tions. 

Now,  the  actual  phone  patch.  I'd  start 
with  an  auxiliary  cradle  for  the  handset,  so  it 
wouldn't  roll  off.  It  would  stay  in  the  phone 
patch  cradle  under  its  own  weight.  Under 
the  phone  transmitter  would  be  a  small 
loudspeaker  to  drive  the  handset  mike,  and 
under  the  receiver,  your  microphone.  This 
latter  would  need  some  thought  —  some 
people  can  really  blast  a  phone  receiver,  so 
maybe  an  acoustic  diaphragm  that  could 
slide  between,  or  maybe  a  lever  that  would 
drop  the  mike  away  from  the  receiver?  You 
can't  put  a  volume  control  on  a  telephone, 


and  mikes  do  blast  You  don't  need  much 
between  mike  and  transmitter  except  the 
usual  amplifiers.  The  transmitter  should  turn 
on  the  instant  the  antenna  is  connected  and 
the  receiver  disabled. 

This  should  be  under  the  operator's  con- 
trol, using  a  single  button  or  switch  for 
change-over.  The  receiving  side  is  more 
critical  —  it  needs  an  audio  band-pass  filter 
to  cut  out  the  higher  frequencies,  and 
perhaps  a  notch-filter  set  at  2700  Hz  would 
be  a  good  idea.  Doesn't  have  to  be  awfully 
deep  —  every  little  bit  helps.  But  if  toll 
connections  get  dumped  on  you,  better  look 
into  this  notch  business  and  make  it  a  little 
deeper.  Then  you  need  a  good  —  and  I  mean 
good  —  limiting  amplifier  to  keep  the  level 
within  bounds,  unless  you're  greased  light- 
ning on  a  volume  control.  A  couple  of  pilot 
lights  to  indicate  the  position  of  the  switch 
would  help.  And  you  need  some  means  for 
listening  to  both  sides  of  the  conversation  so 
that  you  can  switch  intelligently. 

That  much  is  enough  to  keep  a  sharp  ham 
busy  for  quite  a  while.  First  he  has  to  set  up 
a  good  radio  circuit  because  without  it,  the 
be  t  patch  is  no  good. 

Recording?  Sure  —  good  idea,  but  by 
FCC  Regulations  you  need  a  beeper  to  let 
both  ends  know  they're  being  recorded. 
Build  one?  One  of  the  magazines  had  full 
directions  not  long  ago.  Because  the  FCC 
says  this  must  be  furnished  by  Telco,  the 
man  told  me  that  this  regulation  was  being 
interpreted    rather    loosely!    So    now    you 

know. 

Obviously,  there  are  problems,  several  of 
them,  but  nothing  that  would  prevent  or 
even  slow  down  a  good  ham  from  whipping 
up  something  suitable,  once  he  knows  what's 
what 

Appendix  Dt  FCC  68-1234,  24346 

Technical  criteria  for  all  terminals  and 
systems  connected  by  acoustic  or  inductive 
means  (Effective  January  lf  1970). 

(IJ  The  power  of  the  signal  at  the  output 
of  the  network  control  signalling  unit  ($1) 
shall  not  exceed  9  dB  below  one  milliwatt 
($2}  when  averaged  over  any  three  second 
interval,  and  such  signal  at  such  output  point 
shall  be  controlled  so  that: 

(1)  The  power  in  the  band  from  3,995  Hi 
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DELUXE  RECEIVER  PREAMPS 

Specially  made  for  both  OLD  and  NEW 
receivers.  The  smallest  and  most  power- 
ful  single  and  dual  stage  preamps  avail- 
able. Bring  in  the  weakest  signals  with  a 
Data  P ream  p. 


FREQ. 
(MHz) 

USE 

DELUXE  PREAMPLIFIER 
STAGES    GAIN  dB    NF  dB       KIT      WIRED 

14,  21  or  28 

HIGH 

FREQ 

SINGLE 
DOUBLE 

25 

4B 

2 

2 

S10.50 
S2Q50 

$13  50 
S2650 

S15.50 
S3  0.50 

SI 3  50~ 
S26..50 

2fl  to  30 

OSCAR 
SPECIAL 

S1MGLE 
DOUBLE 

25 
4& 

2 
2 

^12.50 
52450 

50   lq    54 

6  METER 

SINGLE 
DOUBLE 

25 
43 

2 
2 

510.50 
$20  50 

108  ih  144 

VHF 
AIRCRAFT 

SINGLE 

DOUBLE 

20 

40 

2.5 
25 

2.5 

2  5 

$  950 
Slfi-50 

S  9.50 
518,50 

S  9.50 

MB. 50 

$12.50 
S2450 

S1250 
$24.50 

51 2  50 

524.50 

|S1250 
524.50 

512.50 ' 
$2450 

135  lo  139 

SATELLITE 

SINGLE 
DOUBLE 

SWGLE 
DOUBLE 

20 
40 

144  tft  146 

2    METER 

20 

40 

2.5 
2  5 

146  to  174 

HIGH   BAND 

SINGLE 

DOUBLE 

SINGLE 
DOUBLE 

20 
40 

2  5 
25 

S  9.50 
SI  8  50 

5  9.50 

SIB  50 

220   10  2?£. 

IV*   METER 

18 
35 

25 
2.5 

225  to  300 

UHF 

AIRCRAFT 

SINGLE 

DOUBLE 

15 
30 

2.5 
25 

S  9.50 
S1B50 

S1250 
524  50 

1  thru  30 

HF  BROADBAND 

1936 

3 

— 

$17.95 

Write  today  for  complete  details 

Data  Signal,  Inc 

Successor  to  Data   Engineering,  Inc. 

2212  PALMYRA   ROAD 
ALBANY,   GA.   31701 

912-435-1764 


to  4,005  Hz  shall  be  at  least  18  dB  below  the 
power  of  the  signal  as  specified  in  (I)  above. 

(2)  The  power  in  the  band  from  4,000  Hz 
to  10,000  Hz  shall  not  exceed  1 6  dB  below 
one  milliwatt 

(3)  The  power  in  the  band  from  10,000 
Hz  to  25,000  Hz  shall  not  exceed  24  dB 
below  one  milliwatt. 

(4)  The  power  in  the  band  from  25,000 
Hz  to  40,000  Hz  shall  not  exceed  36  dB 
below  o ne  milli wa t L 

(5)  The  power  in  the  band  above  40,000 
Hz  shall  not  exceed  50  dB  below  one 
milliwatt 

(6)  The  signal  shall  at  no  time  have 
energy  solely  in  the  2450  to  2750  Hz  band 
(4P3J  and  any  signal  power  in  such  band  shall 
not  exceed  the  power  present  at  the  same 
time  in  the  800  to  2450  Hz  hand. 

Author's  personal  interpretation:  iit\)  The  tele- 
phone subset,  (#2)  Could  be  much  lower.  Average 
level  in  Central  Office  is  negative  23  dBrn  or  1/200 
of  a  milliwatt!  (#3)  Obviously  protecting  the  2600 
Hz  Telco  uses  for  signalling. 
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iMQ 


250  MHz  for  $1.00  per  MHz 

$250 

MODEL  4x6  WIRED 

and  TESTED 

Incit  de  $2.50  to  cover 
Postage  and  Insurance 


BANKflMERICAflO 


rvXn'fflt  W« 


Price  FOB  Shawnee,  Oklahoma 


MODEL  4X6 


250  MHZ  FREQUENCY  COUNTER 


/ 


Mi 


MM 


SPECIFICATIONS 

lency  Range 500  kHz  -  250  MHz 

Sensitivity    •;»..».•...•.*/.  Less  than  80  rnV  at  150  MHz 

Input  Z .  -  .  . ,  . 50  ohms 

Max.  Input  Voltage   ,.....*.., 15V  rms,  50  V  dc 

Time  Base  -9m.m Crystal  Clock  plus-minus  10  ppm 

0°C  to  40° C  ambient 

Readout 6  Digit  7  Segment  LED 

Power .  , , *....., -«-..,:•-....  120  V  ac 

Dimensions 274"  H,  10"  L,  7"  D 

Cabinet * .  .  . Light  blue 


K-  ENTERPRISES 

1401  NORTH  TUCKER  .  SHAWNEE,  OKLAHOMA  74801 
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Guide  to  2m  Hand  Transceivers 


Clegg 

Regency 

Standard 

Tempo 

1    VHF 
Eng. 

■ 
Wilson 

Model 

HT146 

HRT2 

SR-C146A 

FMH 

HT  144 

1402SM 

Price  -  less  batteries 

$217.00 

$  1 79.00 

$298.00 

$199.00 

kit 

$  1 54.95 

$239.95 

Channels 

5 

5 

5 

6 

4 

6 

Size  —  height  (inches) 

8.5 

9.8 

9.0 

8.5 

9.3 

9.0 

width  (inches) 

3.2 

3.3 

3.0 

2.9 

2.5 

2.9 

depth  (inches) 

2.3 

1.9 

1.6 

2.0 

1.5 

2.0 

Weight  with  batteries  (oz,) 

26 

40 

32 

27 

k_  J 

30 

without  batteries  (oz.) 

18 

32 

24 

17 

15 

20 

Power  —  Transmit  current 

.250 

.600 

.620 

.500 

.500 

.410 

Receive  w/squelch 

.005 

.030 

.015 

.020 

.0 1  5 

.015 

Receive  —  Peak 

.130 

.100 

.100 

.150 

.100 

.150 

Transmitter  —  power  —  watts 

2.0 

2.0/1.0 

2.0 

2.0 

2.0 

2.5 

Battery  used 

Nicad  or 
Merc,  pack 

MA-50 

10- AA 

10-AA 

1 0-AA 

10-AA 

Price  of  battery  supplied 

6682 
$24.95 

1 4.4V  50 
mah  $70. 

$43.00 
SC-UBP-1 

None 
Supplied 

BP  12 

Nicad  pa 
$29.95 

Nicad 
ck  $14.00 

Receiver  Sensitivity  uV  dB 

]2dB 
.35 

.70 

.40 

.50 

■     mJ   m.  ' 

.30 

First  IF 

10.7 

10.7 

11.7 

10.7 

10.7 

10.7 

Second  IF 

455 

455 

455 

455 

455 

455 

net  cap 
Rx  Crystals  divide  by 

3 

3 

9 

9 

3 

9 

Rx  Crystals  Formula 

WA 

35ft  Ser. 
(-600  Hz) 

NA 

Anti-R 

78  pF 

Par 
20  pF 

81  pF 

Xmt  Crystals  Divide  by 

8 

12 

18 

12 

8 

12 

Xmt  Crystals  Formula  pF 
series  or  parallel 

Par 
20  pF 

30ft 
32  pF 

Par 
24  pF 

Anii-R 
78  pF 

Par 
20  pF 

NA 

Mike  &  Speaker  Separate 

No 

No 

No 

No 

No 

Ye> 

Antenna  Connector  type 

6NC 

NA 

Motorola 

F-type 

BNC 

TV 

S-Meter  &  Battery  Indicator 

No 

No 

Yes 

Yes 

No 

Yes 

Remote  mike  &  speaker 

No 

Yes 

Yes 

No 

No 

Yes 

Rubber  Duckie  Ant,  (price) 

$5.95 

$13.00 

$6.00 

$9.95 

$12.95 

incL 

Remote  Antenna  Jack 

Yes 

Yes 

Yes 

No 

Yes 

No 

Earphone  Jack 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Power  Jack 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Crystals  included  No,  of  chans. 

1 

1 

2 

1 

1 

3 

Speaker-Mike  cost 

$9.95 

$9.95 

$36.50 

N/A 

None 

$24.00 

Charger  -  cost 

> 54.95 

$29.95 

$28.00 

$29.00 

$4.95 

$29.95 

Case  -  cost 

$11.95 

$16.00 

1- 

$8.50 

$10.00 

$8.00 

inclu. 
S 1 2.00 

AF 

'RIL  1975 
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2  WATT  HAND-HELD 


SR-C146A,  2  WATT  HAND- 
HELD —  now  in  its  4th  year  of 
popularity,  still  continues  to  be 
one  of  the  smallest  Hand-Held 
Transceivers  on  the  market  today, 
giving  over  2  watts  of  output 
power  with  5  channels  available 
coming  with  2  channels.  Addi- 
tionally, the  Waller  Touchtone 
can  easily  be  added  to  the  front 
of  this  unit  to  give  you  touchtone 
flexibility,  as  well  as  internal  sub- 
audible  tone  that  plugs  directly 
into  the  inside  of  the  unit  for  PL 
access  repeaters.  A  full  comple- 
ment of  accessories,  ranging  from 
a  rubber  duckie  antenna  to  a  base 


station  charger  adapter,  is  availa- 
ble. A  review  of  the  accessories  on 
the  Specification  Sheet  will  show 
you  that  this  Transceiver  leaves 
the  other  ones  behind  with  the 
amount  of  accessories  that  can  be 
added. 


DESCRIPTION 

THE  STANDARD  COMMUNICA- 
TIONS CORP.  Model  146  A 
VHF/FM  Amateur  Handheld 
Transceiver  provides  up  to  five 
channel  operation  within  a  2  MHz 
portion  of  the  143  to  149  MHz 
frequency  range.  However,  should 


operation  be  desired  on  fre- 
quencies outside  of  this  band- 
width (i.e.,  for  "MARS"  opera- 
tion) it  may  be  possible  without 
retuning,  although  a  drop  in  sensi- 
tivity and/or  output  may  occur. 
The  Model  146A  is  completely 
solid-state  and  is  designed  to 
operate  from  a  12-volt  DC  power 
source  (nominally  an  internal 
rechargeable  12-volt  Ni-Cad 
battery)  with  an  rf  power  output 
of  two  watts.  Provision  is 
included  to  install  the  optional 
TN3  Private  Channel  for  activa- 
tion of  continuous  tone  coded 
squelched  systems  (CTCSS). 


SPECIFICATIONS 

All  performance  specifications  are  nominal  unless  otherwise  specified. 

General 

Frequency  range: 

Number  of  channels: 

Channel  spread: 

Input  voltage  (negative  ground): 

Circuitry: 

Current  drain: 


icrophone: 
Dimensions: 
Weight: 
Supplied  with  2  channels: 

Speaker: 

Transmitter 

Power  output  (into  50  ohms): 
Spurious  and  harmonics  attenuation: 
Hum  and  noise  level  attenuation: 
Audio  response: 
Audio  distortion: 
Frequency  stability: 
Modulation: 

Receiver 

Sensitivity  (20  dB  quieting): 
Squelch  sensitivity  (threshold): 
Squelch  type: 

Modulation  acceptance  bandwidth: 
Selectivity  (20  dB  quieting  30  kHz  ch) 
Spurious  and  image  attenuation: 
Audio  power  output: 
Audio  response: 
Frequency  stability: 
Intermodulation  spurious  attenuation: 

Optional  TN-3  Private  Channel 

Tone  Deviation 
Tone  sensitivity: 


143  to  149  MHz 

5 

2  MHz  max. 

12.5V  dc  ±20% 

All  solid  state 

15ma  squelched  max.,  100ma  receive  max, 

0.62A  transmit  max. 

Internal  dynamic  type 

9"hx3"wx  l-5/8"d 

32  02.  max.  (including  batteries) 

146,94Tx/Rx  (national  calling  channel) 

146.34Tx/ 146.94  Rx  (repeater  channel) 

Internal  2"  dynamic 


2  watts 

50  dB  min. 

40dBMin. 

Meets  EIA specifications 

6%  Max. 

0,001%  (-10°  to  +  50° C) 

16F3±5kHz 


0.4uV 

0,2uV 

Carrier 

±8  kHz  Min, 

60  dB  Min. 

55dBMin. 

0.3  Watts  at  10%  max.  dist 

Meets  EIA  specifications 

0.001%(-10°to+50QC) 

40dBMin. 


700  Hz  Min  (using  77  Hz  reed) 

-3  dB  Max.  (using  77  Hz  reed,  300  Hz  deviation) 


■*"ii^»^i"" 
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The  TEMPO/  f  mh 


GENERAL  DESCRIPTION 

The  Tempo/fmh  is  a  hand  held 
VHF/FM  transceiver  for  opera- 
tion between  144  and  148  MHz 
(any  two  MHz  spread  without 
retiming)  with  an  output  power 
of  2  watts.  The  transceiver  is 
designed  specially  for  hand  held 
operation.  It  is  compact,  ruggedfy 
constructed,  and  uses  completely 
solid  state  circuitry.  The  trans- 
ceiver can  be  used  with  8  AA 
non-rechargeable  batteries  or  with 
10  rechargeable  A  A  nickel  cad- 
mium batteries. 

The  Tempo/fmh  has  capa- 
bilities for  6  channels  and  is  pro- 
vided with  two  channels  of  opera- 
tion, and  the  collapsible  antenna 
can  be  carried  in  the  antenna  case 
which  comes  with  every  trans- 
ceiver. The  transceiver  uses  a 
built-in  speaker  and  a  separate 
built-in  microphone  for  top  audio 
quality.  Each  FMH  has  provisions 
for  use  with  an  external  accessory 
battery  charger. 

The  front  panel  meter  indi- 
cates relative  signal  strength  in 
receive  and  the  battery  level  dur* 
ing  transmit.  The  unit  also  con- 
tains a  squelch  circuit  as  well  as 
trimmers  on  all  receive  and 
transmit  crystals  for  netting. 

•  6  Channel  Capability 

•  2  Watts  Output 

•  AH  Solid  State,  12  VDC 

•  146  to  148  MHz 

•  Supplied    with    two   pair    of 
crystals. 

•  Built-in     charging     terminals 

for  ni-cad  cells, 

•  S-Meter    and    Battery    Level 
Meter 

•  Telescoping  Whip  Antenna 

•  Built-in  Speaker  and  Built-in 
Microphone 

•  8.5"  long  x  2.9"  wide  x  2.0" 
deep 

•  1.7     pounds    with    batteries 
(batteries  extra). 

•  3.0  pounds  shipping  weight. 

•  Price:  $199-00 

So  much  for  so  little!  This 
small  2  watt  VHF/FM  hand  held 
transceiver  offers  high  quality  per- 
formance and  features  usually 
found   on  more    expensive   units. 


Features  such  as  6  channels  for 
operation,  completely  hand  held 
design,  and  2  watts  of  output  are 
standard. 

Each  transceiver  includes  a 
collapsible  antenna,  an  antenna 
connector,  and  two  dummy 
batteries  for  operation  off  of  8 
AA  carbon  batteries.  Tempo  also 
offers  a  full  line  of  accessories  to 
meet  every  need. 

The  FMH  delivers  reliable,  low 
cost  operation  on  the  two  meter 


amateur  band.  The  2  watt  output 
is  more  than  adequate  for  most 
uses  and  is  also  perfect  for  driving 
the  Tempo  solid  state  amplifiers 
for  output  power  up  to  130 
watts. 

Tempo  products  and  acces- 
sories are  available  from  dealers 
all  over  the  United  States  and  in 
other  countries.  Please  write  or 
call  Henry  Radio  for  information 
on  all  their  products  or  for  the 
name  of  their  nearest  dealer, 


GENERA  L  SPECIFIC  A  T/ONS 

Frequency  Range:  144-148  MHz  (any  2  MHz  without  retiming) 

Channel  Spacing:  25  kHz. 

Number  of  Channels:  6  Channel  Capability. 

Power  Requirements:  12  VDC  nominal. 

Receive  Stand-by  ,02  amp 

Receive  (Full  Audio)  ,15  amp 

Transmit  .50  amp 

Polarity  of  Supply  Voltage:  Negative  Ground- 
Channels  Supplied:  Two  pair  of  transmit  and  receive  crystals  — 

1 46.04  simplex  and  146.34/1 46 B4. 
Dimensions:  83"  longx  2.9"  wide  x  2.0"  deep. 
Weight:  1.7  lbs  with  batteries  (3.0  shipping) 
Frequency  Stability:  ±0.003%. 


TRANSMITTER  SPECIFIC  A  T/ONS 

RF  Power  Output:  2  watts. 

Audio  Sensitivity:   0.15  volts  ±3  db  for  70%  deviation  at  1000 

Hz. 
Output  Impedance:  50  ohms  unbalanced. 
Deviation:  Internally  adjustable  ±15%. 
Spurious  and    Harmonic    Radiation:    60  dB 

nominal  below  the  carrier  power  level. 
FM  Noise:  -40  dB  below  70%  deviation  at  1000  Hz.  ' 

Type  of  Modulation:  Phase. 
Transmitter  Crystal  Frequency:  f0/12. 

fn  =  Operating  Frequency  <in  MHz) 


RECEf  VER  SPEC/FtCA  TfONS 

Type  of  Receiver:  Dual  conversion  superheterodyne. 
Sensitivity:  0.5  uv  nominal  for  20  dB  quieting. 
Squelch  Threshold:  .2  uv  nominal. 
Audio    Output:    1.0   watt   to    8  ohm   load 

at  less  than  10%  distortion. 
Audio  Response  (at  1000  Hz):  ±6  dB  at 

300  Hz;-B  dB  at  3000  Hz. 
Input  Impedance:  50  ohms  unbalanced. 
Selectivity  (for  20  dB  quieting):   —6  dB  at 

±6  k Hz;-70  dB  at  ±1 5  kHz. 
Spurious  Rejection:  More  than  60  dB. 
Receiver  Crystal  Frequency:  (f0— 10.7J/9 

fD  =  Operating  Frequency  (in  MHzK 
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NEW  5  CHANNEL  2  METER 
NARROW  BAND  FM 
HAND-HELD  TRANSCEIVER 


Sizer  3%x  l%x  93/4 

With  a  power  output  of  2 
watts  (min,),  this  little  hand-held 
transceiver  is  the  portable  and 
convenient  answer  to  two-way 
radio  needs.  A  double-conversion, 
super-heterodyne   receiver   design 

employs  two  ceramic  filters  for 
optimum  performance  in  areas 
where  numerous  channels  are 
closely  grouped  together.  The 
transmitter  and  receiver  sections 
both  employ  band-pass  circuitry 
so  that  effective  transmitter 
power  and  receiver  sensitivity  are 
maintained  across  the  entire  band 
{144-148  MHz).  Three  integrated 
circuits  provide  for  compactness 
and  circuit  reliability.  Complete 
operation  from  3  simple  controls: 
on/off /volume,  squelch,  and 
channel  selector.  High-Low  power 
switch.  Removable  telescoping, 
internal  antenna  can  be  easily 
replaced  with  a  short,  flexible 
type  antenna.  Extra  provisions 
have  been  made  for  external 
mike,  external  power  supply, 
external  earphone,  and  external 
antenna.  Case  is  made  of  high- 
impact  ABS  plastic.  American 
Made  quality  with  Regency  relia- 
bility. 


DELUXE 
PACKAGE 

$295.00 

Amateur  Net 

includes  MA-50  Nicad  battery, 
BC-101  Battery  Charger,  MA-30 
Flexible  Antenna  with  adapter, 
MA-58  External  Mike,  MA-54 
Leather  Carry-Case,  MA-52  Ear- 
phone, MA-29  DC  Power  Cord 
with  cigarette  plug,  and  factory 
installed  transmit  and  receive 
crystals  for  146.94  MHz. 
Shipping  weight:  4  54  lbs. 


BASIC  PACKAGE 
$179.00 

Amateur  Net 

includes  factory  installed  transmit 

and    receive   crystals   for    146.94 

MHz. 

Shipping  weight:  1  %  lbs. 

INTERMEDIA  TE  PKG. 
$229.00 

Amateur  Net 

includes  MA-50  Nicad  battery  and 
factory  installed  transmit  and 
receive  crystals  for  146.94  MHz. 
Shipping  weight:  2  Vi  lbs. 

SPECIFICATIONS 

RECEIVER 

Antenna   (external)   impedance  . 50  Ohms 

Frequency  Range  -..„ , . 144-148  MHz 

Channels , —...„„„ „ 5;  Crystal  Controlled 

Crystal  Installed * .146.94  MHz 

Sensitivity  „_„„.. ... .. .....0.7/zv,  20  DB  Quieting 

Selectivity ... , ±7  KHz,  6  DB  down 

±20  KHz,  50  DB  down 

Spurious  Rejections  (excluding  primary  image) 60  DB 

IF  Frequencies ! 10.7  MHz;  455  KHz 

tf  Filters  — ... , .. -.2;  ceramic 

Squelch  System ... ''Noise"  Operated 

Modulation  Acceptance ±7  KHz 

Audio  Output  (3212  Speaker).., ■ ...0.5  Watts,  Maximum 

FCC  Certified  ,.„„„ Part  15,  Subpart  C, 

TRANSMITTER 

Antenna   (external)   Impedance   „„. ...... ....50  Ohms 

Frequency  Range .._. . _. 144-148  MHz 

Channels...      5;  Crystal  Controlled  with  Individual  Netting  Capacitors 

Crystal    Installed    ......... 146.94    MHz 

Crystal   Multiplication ,_.... .... , ,...12 

Power  Output— Hi  Position .2  Watts  (mm)  @  14.4V  DC 

Lb  Position .  .. .        1  Watt  (max)  @  14.4V  DC 

Modulation.    Frequency  Modulation  with  Automatic  Deviation  Limiting 

Deviation...  0-7  KHz;  Factory  Adjusted  to  5  KHz  (appro*.) 

Microphone  [interna!) „...„„.... 32Q  Speaker 

Microphone  (external) 3G0Q,  dynamic  type 

POWER 

Voltage  Requirements . .„„ „„... .11-16 V  DC 

Current  Requirements ... "         @  14  4V  DC 

Receive— Squelched 30  MA.  (typ;) 

Receive— Max.  Audio  Output  .. ,. ..............100  MA,  (typ.) 

Transmit— HI  Power „ 600  MA-  {max,) 

Transmit— LO  Power  , 350  MA,  (max/) 

SEMICONDUCTORS 

Integrated  Circuits  .„ . .„„..„„ 3 

Silicon   Transistors  (Total) ..![ZIL.L„,J L» 22 

Field   Effect  Transistor 1 

Balanced  Emitter  Transistor  (RF  Power) „.. ...... \ .......1 

Diodes   (Total)   „ , .r+ ._6 

Zener  Diodes  „ , ._._..__.... 2 

Varactor   Diode i 

Signal    Diodes , "Z'1.3 


a 
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the  HT-146 

hand-held  transceiver 


SPECIFICATIONS 

GENERA  L 

Frequency  Range 

Number  of  Channels 

Dimensions 

Weight 

Antenna  Impedance 

TRA  NSMI TTER 

Power  Output 
Frequency  Stability 
Modulation 
Audio  Response 

Max.  Channel  Separation 
Spurious  Output  Levels 


144-148  MHz 

5 

1-9/16  x  3-1/1 6  x  8-5/16 

18  oz.  (w/o  battery) 

50  ohms  (nominal) 


h5  watts  (min) 

t005%  from  -20°  C  to  +50° C 

16F3,  ±5 KHz  deviation 

6db  per  octave  preemphasis 

from  300  to  3000  Hz 

2  MHz 

44db  (min)  below  carrier 


RECEI VER  -  Certified  under  Port  7 5 


Sensitivity 

Selectivity 

Modulation  Acceptance 
Frequency  Stability 
Image  Rejection 
Audio  Response 

Audio  Output 


A  uv  (max}  for  12db  SI  NAD 

.25  uv  (max)  for  Squelch  Threshold 

13  KHz  at  6db 

45db  adjacent  channel  rejection 

7  KHz  deviation 

±.001%  from  20°  to  +50° C 

40db  (min) 

6db  per  octave  deemphasis  from 

300  to  3000  Hz 

SOOmwat  10%  THD 


CRYSTAL  REQUIREMENTS 

Crystal  holders:  HC-25/U 

Receiver  Crystal  — 
a)  Frequency: 


Desired  Signal  (in  KHz)  -  10,700 


KHz 


b)  Series  Resonant,  3rd  overtone 
cj  .001%  Calibration  Tolerance 

d)  ,001%  Temperature  Characteristics,  -20    to  +50  C 
Transmit  Crystal  — 

a)  Frequency;       Desired  Output  Freq.  ^8 

b)  Fundamental  Mode  Parallel  resonant  with  20  pt  load 

c)  .001%  Calibration  Tolerance 

.  o  o 

d)  .001%  Temperature  Characteristic,  -20    to  +50  C 


c-1 


GENERAL  DESCRIPTION 

The  HT-146  is  a  self- 
contained,  solid-state,  VHF, 
hand-hetd  transceiver  designed  to 
provide  high  quality  two  way  FM 
communication  in  the  Amateur  2 
Meter  band.  The  HT-146  features 
recent  technical  innovations  such 
as  single  conversion  receiver 
design  employing  10.7  MHz 
monolithic  crystal  filters  and  mul- 
tifunction integrated  circuits.  The 
unit  includes  provisions  for  five 
crystal-controlled  channels  and  is 
designed  to  operate  with  several 
available  battery  packs.  A  unique 
feature  of  the  HT-146  is  the 
battery  saver  technique  employed 
to  provide  substantial  increase  in 
battery  life. 

The  antenna  connection  is 
accomplished  with  a  standard 
BNC  receptacle  permitting  instant 
and  versatile  adaptation  to  any 
antenna  or  booster  amplifier 
arrangement.  A  flexible  "rubber 
duck  re"  monopole  antenna  with 
BNC  plug,  ISC  Part  No.  801-1  78f 
is  recommended  for  use  with  the 
HT-146. 

Further  versatility  is  provided 
by  accessory  jacks  and  inter- 
connect provisions  for  external 
microphone,  earphones,  speakers 
and  battery  charging. 
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THE  HT  144  "HAND 
TRANSCEIVER"  is  a  complete  2 
meter;  4  channel;  crystal  con- 
trolled; battery  operated;  trans- 
ceiver. The  main  circuit  board  and 
the  four  channel  crystal  deck  are 
both  G-10  epoxy.  Extremely  low 
standby  current  is  achieved  by 
operating  several  stages  in  D,C* 
series* 

*Anodized  aluminum  case  1 14  x 
2Vz  x  9% 

*  AH    tunable  coils  are  prewound 
•Transceiver  is  on  one  G-10  pre- 

drilled  board 

*  Parts  layout  silk-screened  on 
boards  for  easy  construction 

*Crystal  deck  is  separate  pre- 
drilled  board 

*Weight  less  batteries  —  approxi- 
mately 1 5  oz, 

*  Battery -case  is  A  A  size  —  accepts 
alkaline  or  nicad 


HAND  TRANSCEIVER 


*  External  battery  chargtng/power 
supply  jack  furnished 

*1     dual    gate    mosfet    2    ICs    15 
transistors  7  diodes 

*  Antenna  —  collapsible  17"  ship 
*Can    be   tuned   to   any    2    MHz 

segment  between   140  and   170 
MHz 
*Plenty   of   room   in  case  of  add 
ons  (PL  and  tone) 

HT-144  TRANSMITTER 
SPECIFICATIONS:  Output  2 
watts  minimurrL  3  dB  bandwidth 
2  MHz  typical.  Stability  .002 
typical  (depends  on  crystal). 
Spurious  outputs  down  30  dB  or 
better.  Modulation  true  FM  with 
varactor  in  crystal  circuit.  Netting 
separate  trimmers  for  each 
channel-  Deviation  adjustable  to  5 
kHz,  Audio  limiter  and  active  low 
pass    filter.    Microphone    speaker 


type.  Crystal  18  MHz  parallel  at 
20  pF.  Multiplication  factor  fre- 
quency times  8.  Current  drain 
500  mA  typical. 

HT-144  RECEIVER  SPECIFI- 
CATIONS: Sensitivity  better  than 
.35  uV  for  20  dB  quieting. 
Squelch  threshold  better  than  .25 
uV.  Stability  ,002  typical 
(depends  on  crystal).  Adjacent 
channel  rejection  60  dB.  Spurious 
responses  down  70  dB.  First  M 
10.7  MHz  second  i-f  455  kHz, 
Filter  4  pole  monolithic  10.7 
MHz  crystal.  Discriminator  pre- 
tuned  ceramic  455  kHz.  Band- 
width 15  kHz  at  3  dB  points. 
Crystal  45  MHz  parallel  at  20  pF. 
Crystal  formula  receive  frequency 
minus  10.7  divided  by  3.  Audio 
output  ,5w  typical*  Current  drain 
15  mA  squeiched,  100  mA  on 
voice  peaks. 


2  WATTS 
4  CHANNELS 


TWO  METER  FM.  PORTABLE 

CRYSTAL  SOCKETS  INCLUDED 
IMPROVED  TRANSMIT  AUDIO 
UP  TO  6  KC  DEVI  A  TION 
SENSITIVITY. 35  uV 
SQUELCH  THRESHOLD  .25 uV 
IMPROVED  INSTRUCTION  MANUAL 
F.C.C.  TYPE  APPROVAL  PENDING 

KIT  -  ONL  Y  $129.95  COMPLETE  less  batteries  and 
for  a  limited  time  only  ONE  SET  OF  CRYSTALS 
WILL  BE  FURNISHED  FREE.  Your  choice  of  94-94; 
52-52;  or  34-94. 

ACCESSORIES: 

'Rubber  Duckie'  Antenna  (BNC  Connectors)  .  $12.95 

Nicad  Battery  Charger $  4.95 

Sealed  1 2  V  Nicad  Battery  Pack $29.95 

Include  S1.00  for  shipping  and  handling  —  N.Y.  State 
residents  add  sales  tax 

HF  ENGINEERING 

-  DIV.  of  BROWNIAN  ELECTRONICS  CORP.  - 
320  WATER  ST.   P.O.  BOX  1921    BINGHAMT0N,  NY  13902   607-723-9574 


NOW! 


GTX-600   6-Meter   FM 
TOO  channels,  35  watts 

WAS  $309.95 
NOW 

$2i  995 

(tncl.  52.525  MHz) 


Look  at  These 
UNBEATABLE 

PRICES! 


GTX-100  V/a -Meter  FM 
100  channels,  12  watts 

WAS  $309.95 
NOW 

*21995 

(Incl.  223.5  MHz) 


GTX-2  2-Meter  FM 
10  channels,  30  watts 

WAS  $299.95 
NOW 

*18995 

(Inci.  1 46.94  MHz) 


GTX-200   2-Meter   FM 
100  channels,  30  watts 

WAS  $299.95 
NOW 


$ 


199 


95 


(I  net.  1 46.94  MHz) 


GTX-10   2 -Meter    FM 
10  channels,  10  watts 

WAS  $239.95 
NOW 

*16995 


cii^ou^iNn  ORnF^J^nWJ 


(Incl.  146.94  MHz) 


h 


GENAVE,    4141   Kingman   Dr.,  Indianapolis,   IN  46226 

HEY,  GENAVE!  Thanks  for  the  nice  prices!  Please  send  me: 
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□  GTX-600®  $21 9.95  $. 

□  GTX-200  @  $199.95  $. 

□  GTX-100®  $219.95  $. 
D  GTX-2      @$1P9.95  $. 

□  GTX-10    @  $169.95  & 


D  Lambda/30  2-M  Base  Antenna  @  $39.95  $. 

□  Lambda /4  2-M  Trunk  Antenna  @  $29.95  $. 
n  TE-1  Tone  Encoder  Pad  @  $59.95  $ 
D  PSI-9  Port.  Power  Package       @  $29.95  $. 

(less  batteries) 

□  PS-1  AC  Power  Supply  @  $49.95  $. 


and  the  following  standard  crystals  @  $4.25  each: $ 

Non-standard  crystals  @  $5.75  each  —  allow  8  weeks  delivery. 

For  factory  crystal  installation  add  $8.50  per  transceiver.  Sllb'TotSh  $ 

IN  residents  add  4%  sales  tax: 

CA  residents  add  6%  sales  tax : 
...      .       ...       t     ..     ....         ,.       t  .  f,c  For  C.O.D..  Include  20%  Down. 

All  orders  shipped  post-paid  within  continental  US. 

NAME 


TOTAL:  $ 


AMATEUR    CALL 


ADDRESS 


CITY 


STATE  &  ZIP 


L 


Payment  by:       □  Certified  Check/Money  Order  □  Personal  Check  □  CAD. 

Note;  Orders  accompanied  by  personal  checks  will  require  about  two  weeks  to  process. 

□  20%  Down  Payment  Enclosed.  Charge  Balance  To: 

□  BankAmericard    # Expires 

□  Master  Charge  # Expires  Interbank  # 

Prices  and  specifications  subject  to  change  without  notice. 


i 
i 

i 
i 
i 
i 
i 
i 
i 
i 

i 
i 
i 
i 

i 

l 


BUYER'S  GUIDE 


BUYER'S  GUIDE        BUYER'S  GUIDE        BUYER'S  GUIDE 
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Wilson's  handle  talkie  has 
six  channels  and  an  output 
power  of  2.5  watts  making  it 
more  than  adequate  to  handle 
any  two  way  radio  needs  you 
might  have.  Features  such  as 
its  built  in  battery  and  S 
meter  are  standard-  A  remote 
mike  and  rugged  case  are  also 
available  from  Wilson  for  a 
relatively  low  cost  Write  to 
Wilson  Electronics  for  a  com- 
plete price  list.  Here  are  some 
of  the  prices  they  sent  us: 


n's 


Wilso 

Handie  Talkie 


SPECIFICATIONS: 

Size  -  8  7/8"  x  1  7/8"  x  2  7/8" 

Weight—  1  lb.  4  oz.  (less  batteries) 

Output  Power  —  2.5  watt  nominal  1 2  vdc 

Receiver  Bandwidth  —  ±6  kHz  at  6  dB 

Receiver  Sensitivity  —  0.3  uV  20  dB  quieting 

Type  of  Batteries  —  AA  cells 

Transmitter  Crystal  Formula  —  Freq.-^  12 

Receiver  Crystal  Formula  —  Freq.  -10.7/9 

Type  of  Microphone  —  Magnetic 

If  Frequencies-  10.7  MHz&455kc 

l-f  Filter  Used  —  455  kc  Ceramic  Filter 

Voltage  &  Current—  Receive  14  mA  on  Standby, 

Transmit  400  mA 

Charger $  29.95 

Case 12.00 

Remote  Mike 24.00 

Handie  Talkie 239.95 

1410A  Amplifier 99.00 


Wilson  Electronics 


P.O.  Box  794 
Henderson,  Nevada  89015 
Telephone  (702)  451-5791 


PUT  MORE  REACH  IN  YOUR 

FM  WITH  A  TEMPO  RF 
POWER  AMPLIFIER  FROM 

HENRY  RADIO 


With  the  simple  installation  of  a 
Tempo  VHF  or  UHF  power  amplifier 
you  can  extend  the  range  of  your 
mobile  FM  transmissions  far  more 
than  you  dreamed  possible. 

They  operate  in  the  VHF  frequency  range  of 
135  to  175  MHz  and  the  UHF  range  of  400  to  512 
MHz,  offering  a  wide  choice  of  power  outputs. 
They  effectively  increase  the  range  and  clarity  of 
two  way  communications  under  all  operating  con- 
ditions, can  be  used  with  hand  held  units,  low  or 
medium  power  mobile  transceivers  or  in  repeaters. 

Altho  moderately  priced.  Tempo  amplifiers 
offer  meaningful  savings  in  new  equipment  costs 
and  greater  efficiency  in  either  new  or  existing  com- 
munications systems-  Are  compact,  reliable,  fool- 
proof to  operate  and  are  available  for  immediate 
delivery. 


High  performance  at  low  cost,.. 


Modern  solid  state  technology  is  used  through- 
out, along  with  conservatively  rated  components 
to  assure  the  highest  possible  reliability.  Microstrip 
design  on  glass  epoxy  circuit  boards  give  added 
resistance  to  damage  from  shock  or  prolonged 
vibration, 

FCC  type  accepted  models  also  available. 


Available  at  select  Tempo  dealers  throughout  the  US 


the  Tempo  FMH 


Excellent  performance  at  low  cost. 
The  Tempo  FMH  is  a  compact  two 
watt  VHF/FM  transceiver  offering 
high  quality  performance  and  features 
usually  found  on  more  expensive 
units*  Six  channel  capability,  com- 
pletely solid  state,  lightweight  and 
reliable.  A  perfect  companion  for  the 
Tempo  RF  power  amplifiers.  Plugged 
into  the  amplifier,  the  hand  held  FMH 
becomes  a  mobile  with  much  greater 
power.  $199.00 

FMH-MC  for  marine  &  commercial  service  also  available. 

The  Tempo  6N2 

Meets  the  demand  for  a  high  power  six  meter  and 
two  meter  power  amplifier.  Using  a  pair  of  Eimac 
8874  tubes  it  provides  2000  watts  PEP  input  on 
SSB  and  1000  watts  input  on  CW  and  FM.  Com 
pletely  self-contained  in  one  small  desk  mount  cab* 
inet  with  internal  solid  state  power  supply,  built  in 
blower  and  RF  relative  power  indicator  $795.00 
2  meter  only  S695.00 

For  prices  and  specifications  please  write 

Henn 'Radio 

11240  W.  Olympic  Blvd.,  Los  Angeles,  Calif.  90064 

213/477-6701 
931  N.  Euclid,  Anaheim,  Calif.  92801  714/772-9200 

Butler,  Missouri  64730  816/679-3127 

Prices  subject  to  change  without  notice. 


APR1I     1P7R 


69 


All  Robot  Model  70A  Monitors  Now  at 

SPRING  CLEARANCE 

SALE  PRICES! 


Not  to  be  outdone  by  the  auto  companies,  Robot  is 
reducing  the  price  of  our  Model  70A  Monitor  to  only 
$295,  while  supply  lasts. 

We're  offering  this  outstanding  value  to  beat  inflation 
and  to  clear  our  inventory  so  we  can  increase  pro- 
duction of  our  new  Model  70B  "3  in  P  Monitor 

Buy  one  of  our  70A  Monitors  now  at  this  reduced 


price  with  our  money  back  guarantee.  If  you  get 
hooked  on  SSTV  like  thousands  of  other  SSTV  oper- 
ators, and  you  want  to  go  the  whole  way,  you  can  add 
a  70B  conversion  kit  later  for  onjy  $99,  or  have  it 
factory  installed  for  $145. 

At  these  prices,  you  can't  lose.  But  don't  watt. 
Quantity  is  limited. 


r 


Please  send  me  the  following  Robot  equipment.  I  understand 
that  if  I  am  dissatisfied  for  any  reason,  I  can  return  the  units 
and  receive  a  full  refund, 

□  Model  70A  at  the  reduced  price  of  $295 

□  The  new  Model  70B  Monitor  at  $445 

□  Model  80A  SSTV  Camera  at  S345 


1 
I 
I 


Name 


Call 


Address 


ROBOT 1 


ROBOT  RESEARCH.  INC. 

7591  Convoy  Court 

San  Diego,  California  92111 

Phone  714-279  9430 


I 


City 


St  ate  _ 


Zip 


a 


Joseph  M  Plesich  W8DYF 
309  Hollywood  Blvd. 
SteubenviUe  OH  43952 


The  Two  Dollar 


Amplifier 


hether  you  are  a  newcomer  to  2 
meters,  an  old-timer  rediscovering 
the  band,  or  a  regular  repeater  user,  you 
must  admit  that  its  wide  open  spaces  are 
great  fun.  With  virtually  no  QRM  and 
small-size  antennas,  the  band  is  a  joy  to 
operate. 

Many  hams,  however,  have  made  the 
mistake  of  sinking  all  their  money  into 
equipment  and  then,  with  little  or  no  money 
left,  find  that  they  are  seriously  limiting 
their  operating  range  by  using  dipoles  or 
whips  because  they  can't  afford  to  buy  a 
beam-  The  solution  to  this  problem  is 
simple.  Build  one.  Construction  of  a  beam 
for  2  meters  is  easy  and  cheap.  Take  a  look 
at  the  antenna  described  below.  It  can  be 
built  for  just  a  couple  of  bucks.  You  might 
even  find  that  you  have  all  the  "makings" 
lying  around  the  house, 

Now  that  you  know  that  a  2  meter  beam 
is  cheap  and  easy  to  build,  you're  probably 


ELEMENTS  HELD   TO    2'x  2"  WITH 
'U*  SHAPED  BRADS   a  EPOXY 
GLUE 
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Fig.  lt  Top  view  of  7  element  beam 
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300ft    TWtNLEAD 


PLEXIGLAS  OR  EQUAL    DRILL 
FOR  SCREW  ATTACHMENT  TO 
2"X2*   S  FOR  ELEMENT  d 
FEEDLINE  NUT  0  BOLT  MOUNT 


38 


<> 


(i>) 


S001i    TWINLEAD 


FLATTEN  TUBING  ENDS,  DRILL 
HOLES  AND  FASTEN  HEAVY 
WIRE   WITH  NUTS  a  BOLTS 


3B^ 


-  6  5"    -6  5 


'-\ 


(  C  ) 


300a    TWINLEAD 


Fig.  2.  Driven  element  details, 

wondering  if  it  will  work.  Well,  you  should 
get  about  6  to  8  dB  of  forward  gain  out  of 
this  antenna.  This  is  roughly  equivalent  to 
raising  your  power  about  4  times!  Let's 
quit  talking  and  begin  to  build,  Your  beam 

will  be  finished  in  a  couple  of  hours. 

You  can  begin  with  the  boom.  Try  a 
piece  of  1"  x  2"  if  you  like,  but  you  will 
find  2"  x  2"  to  be  rigid,  light,  and  not  at  all 
unwieldy.  If  you  like,  put  a  couple  coats  of 
shellac  on  the  boom.  Draw  a  pencil  line 
longways  through  the  center  of  the  entire 
boom.     Now    measure    the    boom    for    the 
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GLADE  VALLEY 
SCHOOL  RADIO 
SESSION  -16th  Year 

July  26  -  August  8,  1 975 

Courses  Taught: 

General  Theory  and  Code,  Advanced  Theory 

and  Code,  Amateur  Extra  Theory  and  Code 

UPGRADE  YOUR  HAM  TICKET 
BE  READY  FOR  ANY  FCC  RESTRUCTURING 

The  Glade  Valley  Radio  School  is  the  only  place  in 
the  country  where  you  can  gel  two  solid  weeks  of 
concentrated  radio  theory  ana  code  —  all  taught  by 
instructors  with  Extra  Class  licenses  and  years  of 
experience  in  teaching, 

You  meet  fine  people  of  all  ages  and  backgrounds, 
Al!  with  a  sincere  interest  in  ham  radio.  During  the  15 
years  of  this  school's  operation,  over  900  have  attended, 
and  many  long  lasting  friendships  have  developed. 

Instruction  is  given  al  the  General,  Advanced  and 
Extra  Class  levels,  with  small  groups  for  personal 
attention. 

Excellent  rooms  and  meals  are  provided,  and  the 
schedule  is  planned  for  a  healthy  mixture  of  learning 
and  recreation,  all  in  the  beautiful  mountains  of  cool 
North  Carolina.  Facilities  are  available  for  single  people 
as  welt  as  for  married  couples. 


300  Jl 
TWINLEAD 


Have  a  Vacation  with  a  Purpose. 


r 


1 


C.L  Peters  K4DNJ  DIRECTOR 

Box  458   Glade  Valley   NC  28627  I 

I  Please  send  me  the  booklet  and  application  blank    \ 
for  the  Glade  Valley  School  Radio  Session. 


Name 


Call 


Address 


i 
i 

|  City/State/Zip_ 


I 
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New  BATTERIES 

for  Hams 

Fits  all  popular  Hand  Held  units 

NO  LOOSE 
CONNECTIONS 

COMPACT 
RELIABILITY 

ALL  BATTERIES  ARE 
RESISTANT  WELDED 

AVAILABLE  IN 

NICKEL  CADMIUM,  MERCURY  OR  ALKALINE 

Write— W*re— or  Phone 

ALEXANDER  manufacturing 

BOX  1645  Mason  Cltv.  lowo  50401 
Phon*  (515)  423-8963 


SOLDER  ALL 
/  BRAIDS  TOGETHER 


RG-SBA/y    26  5  in   LONG 


RG-58A/U 

ANY  SHORT  LENGTH 


!&> 


SOLDER  ALL  CONNECTIONS  B 
WRAP   WITH  PLASTIC   ELEC- 
CAL   TAPE 


TO  TRANSMITTER 


~v* 


Fig.  3. 

placement  of  elements  by  drawing  a  line 
across  the  boom  at  each  point  an  element 
will  be  attached  as  shown  in  Fig,  1. 

Next,  prepare  the  driven  element  Three 
methods  are  shown  in  Fig-  2.  Figure  2a  is  a 
folded  dipoie  made  of  one  continuous  piece 
of  copper  or  aluminum  tubing  (auto  gas  line 
is  suitable,  but  a  bit  heavy).  In  Fig.  2bs  the 
folded  dipoie  is  constructed  by  attaching 
heavy  wire  to  a  piece  of  aluminum  tubing, 
while  Fig.  2c  shows  still  another  feed 
method  which  may  require  a  little  experi- 
mentation with  the  taps. 

Now  cut  the  reflector  and  4  directors 
from  a  piece  of  aluminum  clothes  line-  If 
you  want  to  be  real  fussy  about  straighten- 
ing them,  roll  them  between  two  boards. 
After  the  elements  are  cut,  and  straightened, 
put  a  pencil  mark  at  the  mid-point  of  each 
element.  Match  these  pencil  marks  with  the 
center  line  on  the  boom,  so  that  the  ele- 
ments will  be  centered  on  the  boom.  Fasten 
the  elements  to  the  boom  with  "IF*  shaped 
brads.  Dab  on  some  epoxy  glue  and  the 
beam  is  finished. 

Perhaps,  your  transmitter  or  transceiver, 
like  many  that  are  available  today,  is  not 
designed  to  work  with  a  30012  transmission 
line.  Again,  this  is  no  problem.  Just  make 
and  use  the  simple  balun  shown  in  Fig.  3. 
However,  you  should  use  the  best  grade  of 
300O  line  that  you  can  afford. 

All  that's  left  now  is  to  get  your  beam  up 
in  the  air  as  clear  and  as  high  as  possible. 
You  can  mount  it  vertically  or  horizontally, 
If  you  have  a  rotator,  by  all  means,  use  it. 

With  my  beam  mounted  vertically  on  top 
of  a  twenty  foot  high  two-by-four,  I  consis- 
tently work  through  a  repeater  that  is  forty 
miles  away,  and  this  is  with  only  10  watts 
input.  Now,  tune  up  your  transmitter  and 
enjoy  the  benefits  of  a  really  "cheep"  beam. 

.  .  .  W8DYF 
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ONE  or  A  MILLION 

Commercial  or  Amateur  Use 
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Write  for  Free  Catalog 
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ELECTRONICS,  IN 


P.O.  Box  5"70"7  Font  Lauderdale,  Florida 


8^ 


>      • 
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(A) 


fush 


* 


# 


METER 

ANTENNAS 


FROM  THE   WORLD'S  LEADING 

MANUFACTURER    OF   VHF/UHF 

COMMUNICATION    ANTENNAS 

(A)  FM  GAIN  RINGO:  The  most  popular  — 
high  performance,  half-wave  FM  antennas. 
Give       peak       gain,      and      efficiency,      mstanf 

assembly     and     installation. 

100    watts       135-175   MHz 


AR-2 

AR-25 
AR-220 
AR-450 
AR-6 


500  watts 
100  watts 
100  watts 
100   watts 


135-175  MHz 

220-225  MHz 

420-470  MHz 

50-54  MHz 


$16.50 
$19.50 
$16.50 
$16.50 
$23.50 


(8}  4  POLE:  A  four  dipole  gain  array  with 
mounting  booms  and  coax  harness  52  ohm 
feed,    360      or    180      pattern. 

AFM-4D  1000  watts  146-148  MHz  $52.50 
AFM-24D  1000  watts  220  225  MHz  $48,50 
AFM-44D  1000   watts     435  450   MHz     $46.50 

(C)  FM  MOBILE:  IMPROVED  Fiberglass  %  wave 
mobile  antenna  with  new  molded  base  and 
quick  grip  trunk  mount.  Superior  strength, 
power    handling     and     performance, 

AM-147T     146-175     MHz    mobile        $29,50 

(D)  POWER  PACK:  A  22  element,  high  per- 
formance, vertically  polarized  FM  array,  com- 
plete with  all  hardware,  mounting  boom, 
harness    and    2    antennas. 

A 147-22      1000   watts      146-148   MHz     $68.50 

(E)  4-6-11  ELEMENT  YAGIS:  The  standard  of 
comparison  In  VHF/UHF  communications,  now 
cut  for  2  meter  FM  and  vertical  polarization. 
4  fit  6  Element  models  can  be  tower  side 
mounted. 


A147^4 

1000 

watts 

146-148 

MHz 

$14.50 

A147  11 

1000 

watts 

146-148 

MHz 

$23.95 

A220-1 1 

1000 

watts 

220-225 

MHz 

$21 .95 

A449-6 

1000 

watts 

440-450 

MHz 

$14.95 

A449-1 1 

1000 

watts 

440-450 

MBi 

$19,95 

(F)  FM  TWIST;  A  Cush  Craft  exclusive  —  it's 
two  antennas  in  one.  Horizontal  elements  cut 
at  144,5  MHz,  vertical  elements  cut  at  147 
MHz,    two    feed    lines. 

A147-20T   1000  watts      145  6V  147  MHz      $46.50 


IN  STOCK  WITH  YOUR  LOCAL  DISTRIBUTOR 


TECO 


a  subsidiary  of  Tucker  Electronics  Co. 

P.O.  BOX  1050  1717  S.  Jupiter  Rd.     GARLAND.  TX.  75040 

214—348-1560 


ICOM 


At  ICOM  the  benchmark  is  quality. 


ALL  ICOM  RADIOS  HAVE 


5  Helical  Resonators 

0.4 UV  Sensitivity 

High  and  Low  I.F,  Filters 

Extremely  Low  Spurious  TX 


Transmit  and  Receive  Trimmers 
ESP 

5 KHz  Freq.  Deviation 
"S"  Meter 


INOUE'S  NEW 
PLL  SYNTHESIZED 

IC-230 


■  67  -I-  Channels  (Direct  or  ±600  KHz} 
-  30  KHz  Steps  (Optional  15  KHz) 

■  146-148  MHz  PLL  Synthesized 

■  Modular  Construction 


5  Channels  Included 
22  Channels  Total 
No  Relays 
Large  Speaker 
Carrier  Operated  Light 


V 


1*t*~ 


Socket  For  Tones  or  Dial 
Digital  Readout  (No  Tuning) 
P.L.L.  Lock  Indicator 
$489.00 


IC-22 


$249.00 


«  « 
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Cloak  of  Secrecy 


hough  telephones  predate  radio 
communications  by  many  years,  they 
aren't  nearly  as  simple  as  they  appear  at  first 
glance.  In  fact,  some  aspects  of  telephone 
systems  are  most  interesting  and  quite 
ingenious.  In  this  article  we  will  describe 
some  of  these  more  interesting  and  perhaps 
less  well-known  areas  of  telephone  systems. 
But  before  going  farther,  let  me  explain 
and  apologize  for  the  fact  that  some  of  the 
information  in  this  article  may  not  be 
altogether  complete,  up  to  date,  or  even 
correct.  I  do  not  work  for  any  phone 
company,  and  therefore  do  not  have  access 
to  internal  telephone  company  literature. 
Moreover,  there  is  very  little  material  avail- 
able in  books  or  magazines  which  describes 
how  U.S.  telephone  systems  work.  Much  of 
the  information  in  this  article  has  been 
obtained  piece-meal  from  many  different 
sources  such  as  books,  popular  magazines, 
computer  data  communications  journals, 
handbooks,  and  sometimes  just  plain  hear- 
say, I  have  tried  to  correlate  as  much  as 
possible  all  the  little  bits  and  pieces  into  a 
coherent  picture  which  makes  sense,  but 
there  is  no  easy  way  to  be  sure  of  all  the 
little  details.  So  think  of  this  article  as  if  it  is 
a  historical  novel  —  generally  accurate  and, 
regardless  of  whether  it  is  completely  true  or 
not,  fascinating. 

With  this  out  of  the  way,  let's  go  on.  Fig. 
1    shows   a  simple  diagram  which  explains 


how  your  home  telephone  fits  into  the 
overall  picture.  You,  as  the  customer,  are 
generally  referred  to  as  the  "subscriber," 
Your  telephone  connects  to  the  Central 
Office  through  a  two-wire  cable  which  may 
be  miles  long,  and  which  may  have  a 
resistance  on  the  order  of  hundreds  or  even 
thousands  of  Ohms.  This  cable  is  essentially 
a  balanced  line  with  a  characteristic  impe- 
dance of  around  900  Ohms,  but  this  varies 
greatly  with  different  cables  different 
weather  conditions,  and  different  calls.  (This 
Is  why  it  is  so  hard  to  keep  a  hybrid 
phone-patch  balanced.) 

The  main  power  in  the  central  office 
comes  from  48  volt  storage  batteries  which 
are  constantly  kept  trickle-charged.  This 
battery  is  connected  to  your  line  through  a 
subscriber  relay  and  a  balanced  audio  trans- 
former. The  relay  is  sensitive  enough  to 
detect  even  quite  small  currents  through 
your  line. 

The  buttons  which  stick  up  out  of  your 
telephone  case  when  you  lift  the  handset 
actuate  the  hook  switch.  The  name  probably 
dates  back  to  the  days  when  the  handset  (or 
even  earlier,  the  earpiece)  hung  on  the  side 
of  the  phone  from  a  hook.  In  any  case,  when 
your  phone  is  hung  up  it  is  said  to  be  on  the 
hook,  and  when  you  lift  the  handset  to 
make  a  call  it  is  said  to  go  off  the  hook.  With 
the  phone  on  hook,  the  line  is  connected 
only  to  the  bell  (called  the  ringer).  Because 
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the  bell  circuit  has  a  capacitor  in  it,  no  dc 
current  can  flow  through  the  phone.  As  a 
result,  the  subscriber  relay  back  in  the 
central  office  will  be  deenerglzed,  indicating 
to  the  central  office  (let's  abbreviate  that  as 
CO  from  now  on)  that  your  phone  is  hung 
up.  Since  there  is  no  current  through  your 
line  or  phone,  there  is  no  voltage  drop 
anywhere,  and  so  if  you  measure  the  voltage 
across  the  phone  line  at  your  phone  you  will 
see  the  entire  48  volts  (or  even  more  if  the 
CO  batteries  are  well  charged).  The  positive 
(grounded)  lead  is  called  the  tip  and  negative 
lead  is  called  the  ring;  these  names  corres- 
pond to  the  tip  and  ring  of  a  three-circuit 
phone  plug. 

Now  suppose  you  want  to  place  a  call. 
You  pick  up  the  handset,  and  the  phone 
goes  off  the  hook.  This  completes  the  dc 
circuit  through  the  dial,  microphone,  and 
the  hybrid  network  which  is  basically  a 
complicated  transformer  circuit.  At  this 
point  current  starts  to  flow  from  the  battery 
through  your  line  and  phone,  and  the 
subscriber  relay  back  at  the  CO  pulls  in.  The 
line  voltage  across  your  phone  now  drops  to 
just  a  few  volts  because  the  line  is  loaded 
down  by  the  low  resistance  of  the  phone, 
The  CO  now  searches  for  some  idle  dialing 
circuits,  and  when  it  finds  them,  connects  a 
dial  tone  back  to  your  phone.  When  you 
hear  this,  you  start  dialing. 

The  dial  shown  in  Fig.  1  is  a  rotary  dial  of 
the  type  which  you  turn  with  your  finger 


(we  will  talk  about  Touchtone  dials  later). 
When  you  dial  a  number,  the  dial  acts  as  a 
short  circuit  until  you  release  the  dial  and  let 
the  built-in  spring  return  it  back  to  the 
resting  position,  As  it  is  returning,  it  starts  to 
open  and  close  the  circuit  in  sequence  to 
indicate  the  number  you  dialed.  If  you  dial  a 
1,  it  opens  the  circuit  once;  if  you  dial  a  9  it 
opens  the  circuit  nine  times.  As  the  dial  is 
returning  it  causes  the  subscriber  relay  to 
open  and  close  in  step.  This  enables  the  CO 
to  recognize  the  number  you  want  When 
you  finish  dialing,  the  dial  becomes  just  a 
plain  short  circuit  which  passes  current 
through  the  microphone  and  the  hybrid 
network.  Since  the  mike  is  a  carbon  unit,  it 
needs  this  current  to  work. 

When  the  CO  receives  the  complete 
number,  it  starts  to  process  your  call.  If  you 
dialed  another  subscriber  In  the  same  area,  it 
may  connect  you  directly  to  that  sub- 
scriber's line.  Calls  to  phones  a  little  further 
away  may  have  to  be  routed  through 
another  CO,  while  long  distance  calls  may  go 
through  one  or  more  long  distance  switching 
centers  (called  tandems)  and  possibly  many 
other  CO's  before  arriving  at  the  destination. 
At  the  completion  of  this  process,  you  may 
get  either  a  ringing  signal,  indicating  that  the 
phone  at  the  other  end  is  ringing,  one  of 
several  types  of  busy  signals,  or  possibly  just 
silence,  if  something  goes  wrong  somewhere. 

When  you  talk  to  the  person  at  the  other 
end,  the  cable  carries  audio  in  both  direc- 


APRIL  1975 


77 


tions  at  the  same  time.  Your  carbon  micro- 
phone varies  the  current  in  your  circuit,  and 
this  current  variation  is  detected  by  a 
balanced  transformer  in  the  CO,  At  the  same 
time,  audio  coming  back  to  your  phone  goes 
through  the  hybrid  network  to  your  ear- 
phone. (In  phone  company  lingo  they  like  to 
call  the  mike  a  transmitter,  and  the  earphone 
is  called  the  receiver.) 

You  may  be  interested  in  the  makeup  of 
the  various  tones  you  may  hear  on  your 
telephone;  these  tones  are  important  to 
people  such  as  computer  communications 
designers  who  have  to  build  equipment 
which  will  recognize  dial  or  other  signalling 
tones: 

Dial  tone  in  older  exchanges  may  still  be 
a  combination  of  120  and  600  Hz,  but  the 
newer  exchanges  use  a  combination  of  350 
and  440  Hz.  There  is  often  a  slight  change  in 
the  dc  line  voltage  at  the  beginning  of  dial 
tone,  and  this  may  also  be  detected. 

Busy  signal  is  a  combination  of  480  and 
620  Hz  which  alternates  for  1/2  second  on 
and  1/2  second  off  (Le.,  60  interruptions  per 
minute)  when  the  party  you  are  calling  is 
busy.  The  same  busy  signal  may  be  used  for 
other  conditions  such  as  busy  interoffice  or 
long  distance  circuits,  but  would  then  be 
interrupted  either  30  times  a  minute  or  1  20 
times  per  minute.  This  is  a  standard  agreed 
on  by  an  international  telecommunications 
organization  called  CCITT  (and  I  don't 
offhand  remember  the  French  words  it 
stands  for),  but  occasionally  other  fre- 
quencies up  to  2  kHz  are  used,  A  siren-like 


the  bell  in  a  telephone,  is  an  ac  voltage  since 
it  has  to  activate  a  ringer  which  has  a 
capacitor  in  series  with  it.  Different  com- 
panies use  different  ringing  currents,  but  the 
most  common  is  90  volts  at  20  Hz.  Since  a 
typical  phone  may  be  thousands  of  feet 
away  from  the  CO,  the  thin  wires  used  may 
have  a  fairly  high  line  resistance.  Hence  only 
a  relatively  small  current  can  be  applied  to 
the  beH,  certainly  not  enough  to  ring  some- 
thing  like  a  doorbell.  This  problem  is  solved 
by  making  the  bell  resonant  mechanically  at 
the  ringing  frequency  so  that  even  a  fairly 
small  amount  of  power  is  enough  to  start  the 
striker  moving  hard  enough  to  produce  a 
loud  sound.  This  is  the  reason  why  a 
low-frequency  ac  is  used.  Although  this 
raises  some  problems  in  generating  a  20  Hz 
signal  at  a  high  enough  voltage,  it  has  the 
advantage  that  a  bell  will  respond  to  a 
ringing  current  only  if  the  frequency  is  quite 
close  to  the  bell's  naturally  resonant  fre- 
quency. If  you  build  two  bells,  one  resonant 
at  20  Hz  and  the  other  resonant  at  30  Hz, 
and  connect  them  together  to  the  same  line, 
you  can  ring  just  one  bell  at  a  time  by 
connecting  a  ringing  current  of  the  right 
frequency  to  the  line;  this  has  some  useful 
applications  in  ringing  just  one  phone  on  a 
party  line. 

Now  let's  look  at  some  of  the  com- 
ponents  of  the  phone  itself.  We  will  consider 
the  most  common  new  phone,  a  model  500 
C/D  manufactured  by  Western  Electric  and 
used  by  Bell  System  affiliated  phone  com- 
panies.   This   is    the   standard    desk   phone, 


It's  ironic  that  the  customer  is  charged  extra  for  a  service  which  not  only 
costs    the    telephone    company    nothing,    but  even   saves   it   money  .  B  . 


sound  varying  between  200  and  400  Hz  is 
often  used  for  other  error  conditions. 

The  ringing  tone,  which  you  hear  coming 
back  to  you  when  the  phone  rings  on  the 
other  end  of  the  connection,  is  nowadays 
mostly  a  combination  of  440  and  480  Hz, 
but  there  is  great  variation  between  CO's. 
Very  often  a  higher  frequency  such  as  500 
Hz  Is  interrupted  at  20  Hz,  and  other  tones 
are  used  as  well.  The  tone  is  usually  on  for  2 
seconds  and  off  for  4  seconds. 

The  ringing  current,  actually  used  to  ring 


Having  modern  rounded  lines  and  usually 
having  a  Gl  or  G3  handset.  It  was  developed 
about  1950  and  replaced  the  older  300-series 
phones  which  had  the  older  F1  handset  and 
had  sharper  corners  and  edges.  {There  was  an 
inbetween  phone,  where  they  took  an  old 
300-series  phone  and  put  a  new  case  on  it 
which  resembled  the  500-styIe  case  but  had 
a  straight  up-and  down  back  —  the  back  of 
the  case  came  straight  down  right  behind  the 
handset  cradle,  whereas  the  true  500-style 
telephone  has  what  looks  like  a  step  sticking 
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band.  Fully  solid-state  and  em- 
ploying modular  construction, 
the  MULTI-2000  enjoys  features 
found  in  no  other  2m  transceiver. 


•  PLL  synthesizer  covers  144-148  MHz  in  10  kHz  steps 

•  Separate  VXO  and  RIT  for  full  between-channel  tuning 

•  Simplex  or  =t  600  kHz  offset  for  repeater  operation 

•  Three  selectable  priority  channels 

•  Multi-mode  operation  (CW/SSB/NBFM/WBFM) 

•  Built-in  AC  and  DC  power  supplies,  noise-blanker 
squelch  and  rf  gain  control 

•  Selectable  1 W  or  10W  output 

•  Separate  S-/power  and  frequency  deviation  meters 

•  Built-in  test  (call)  tone  and  touch-tone  provision 

•  Excellent  sensitivity  (.3juV  for  12  dB  SINAD) 

•  Superior  immunity  to  crossmodulation  and 
intermodulation 

•  Introductory  price:  $695. 

THE  ITC  MULTI-2000  TRANSCEIVER... 
PERFORMANCE  THAT  CHALLENGES  TOUR  IMAGINATION 

INTERNATIONAL  TELECOMMUNICATIONS  CORP. 
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out  behind  the  cradle).  If  you  are  still  in 
doubt  as  to  which  phone  you  have,  the  bell 
loudness  control  is  a  wheel  on  the  500-type 
phone  and  a  lever  on  the  3Q0-type.  If  you 
live  in  the  boondocks,  you  may  still  have  the 
200-type  phone  (sometimes  called  the  oval- 
base)  or  maybe  even  the  desk-stand  type 
that  looked  like  a  candlestick,  with  the 
microphone  mounted  on  the  top  and  the 
earpiece  hanging  on  the  side  from  a  hook. 
Neither  of  these  phones  had  a  built  in  bell, 
and  so  you  probably  have  a  bell  box 
attached  to  your  walk  (If  you  have  a  phone 
with  a  handle  on  the  side  which  you  crank 
to  call  the  operator,  the  following  does  not 
apply  to  your  phone!) 
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Fig.   2.   Ringer  connections  inside  500   C/D  tele- 
phone  set 

Fig.  2  shows  the  bell  circuit,  which 
consists  of  a  two-coil  ringer  and  a  0.5  uF 
capacitor  On  Western  Electric  phones  the 
capacitor  is  mounted  inside  the  network 
assembly,  which  also  has  a  large  number  of 
screws  on  top  which  act  as  connection 
points  for  almost  everything  inside  the 
phone.  {I  have  never  been  able  to  find  out 
why  the  ringer  has  two  coils  of  unequal 
resistance,  but  it  apparently  has  something 
to  do  with  determining  which  subscriber  on 
a  party  line  makes  which  call.)  In  most 
phones,  the  yellow  and  the  green  wires  are 
connected  together  at  the  wall  terminal 
block  so  that  the  bell  is  connected  directly 
across  the  telephone  line;  disconnecting  the 


yellow  lead  would  turn  off  the  bell 
(although  sometimes  the  connection  is  made 
internally  by  connecting  the  black  lead  from 
the  ringer  directly  to  the  L1  terminal,  in 
which  case  the  yellow  lead  is  disconnected. 
You  may  wonder  why  a  yellow  lead  is 
needed  at  all  when  only  two  wires  are 
normally  used  anyway.  It  is  true  that  only 
two  wires  enter  the  house  from  the  outside; 

one  of.  these  is  the  tip  and  the  other  is  the 
ring*  In  a  non-party  line  the  ringing  current 
as  well  as  all  talk  voltages  are  applied 
between  the  tip  and  the  ring,  and  it  doesn't 
actually  matter  which  of  the  phone  leads 
goes  to  the  tip  and  which  to  the  ring  if  you 
have  a  rotary  dial  phone.  If  you  have  a 
Touchtone  dial,  then  you  have  to  observe 
polarity  so  that  the  transistor  circuit  in  the 
dial  works,  in  which  case  you  have  to  make 
sure  that  the  green  lead  goes  to  the  tip  and 
the  red  lead  goes  to  the  ring- 

The  yellow  lead  is  commonly  used  for 
party  lines.  On  a  two-party  line  ringing 
current  from  the  CO  is  applied  not  between 
the  two  lines,  but  between  one  line  and 
ground.  In  that  case  the  yellow  lead  goes  to 
ground  while  the  other  side  of  the  ringer 
(the  red  lead)  is  connected  to  either  the  tip 
or  the  ring,  depending  on  the  party.  In  this 
way,  it  is  possible  to  ring  only  one  party's 
bell  at  a  time. 

The  remaining  connections  inside  the 
telephone  are  shown  in  Fig.  3.  The  com- 
ponents labeled  VR  are  varistors:  the  phone 
companies  must  be  the  world's  biggest  users 
of  these  devices,  which  are  variable  resistors 
whose  resistance  drops  as  the  voltage  across 
them  rises.  Their  function  in  the  phone  set  is 
to  short  out  parts  of  the  set  if  the  applied 
voltage  gets  too  high.  For  instance,  VR2  is 
connected  directly  across  the  earphone 
(receiver)  and  acts  as  a  volume  I i miter  to 
lower  the  volume  if  the  applied  voltage  gets 
too  high  —  a  great  way  to  protect  your 
eardrums. 

As  you  can  see  in  Fig.  3  we  use  the 
standard  phone  company  way  of  identifying 
normally  open  and  normally  closed  switches 
—  an  X  in  a  wire  is  a  normally  open  contact 
of  a  switch  or  relay,  while  a  short  bar. means 
a  normally  closed  contact.  The  arrows  in  the 
drawing  show  the  path  of  dc  current  through 
the  phone  when  it  was  off  the  hook.  Starting 
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Fig.  3.  Interior  connections  of  500  C/D  telephone  set. 
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at  the  green  wire,  the  current  path  goes 
through  a  set  of  contacts  on  the  hook 
switch,  then  through  the  pulsing  contacts  on 
the  dial,  through  part  of  the  network, 
through  the  mike,  back  through  a  second 
winding  on  the  network,  and  finally  through 
a  second  contact  on  the  hook  switch  and 
back  out  to  the  red  wire. 

The  hook  switch  actually  has  three  sets  of 
contacts,  two  normally  open  (open,  that  is, 
when  the  hand  set  is  on  hook)  which 
completes  the  dc  circuit  when  you  pick  up 
the  handset,  and  a  normally  closed  contact 
which  is  wired  directly  across  the  earphone. 
This  contact's  function  is  to  short  the 
earphone  during  the  time  that  the  dc  circuit 
is  being  opened  or  closed  through  the  phone 
—  this  prevents  you  from  being  blasted  by  a 
loud  click  in  the  earphone. 

The  dial  has  two  contacts.  One  of  these  is 
the  pulsing  contact,  which  is  normally  closed 
and  only  opens  during  dialing  on  the  return 
path  of  the  dial  after  you  let  go  of  it.  The 
second  contact,  labelled  the  off-normal  con- 
tact, shorts  the  earphone  as  soon  as  you  start 
turning  the  dial,  and  releases  the  short  only 
after  the  dial  returns  back  to  the  ntirmal 
position.  In  this  way  you  do  not  hear  the 
clicking  of  the  dial  in  the  phone  as  you  dial. 

Finally,  the  phone  has  the  hybrid 
network  which  consists  of  a  four-winding 
transformer  and  a  whole  collection  of  resis- 
tors,   capacitors,    and    varistors.    The   main 


function  of  the  network  is  to  attenuate  your 
own  voice  to  lower  its  volume  in  your 
earphone.  The  simplest  phone  you  could 
build  would  be  just  a  series  circuit  consisting 
of  a  dial,  a  mike,  and  an  earphone.  But  the 
signals  coming  back  from  the  other  party  are 
so  much  weaker  than  your  own  signals,  that 
an  earphone  sensitive  enough  to  reproduce 
clearly  and  loudly  the  voice  of  the  other 
person  would  then  blast  your  eardrums  with 
the  sound  of  your  own  voice.  The  function 
of  the  network  is  to  partially  cancel  out  the 
signal  produced  by  the  local  mike,  while 
permitting  all  of  the  received  signal  to  go  to 
the  earphone.  This  technique  is  similar  to 
the  use  of  a  hybrid  phone  patch  with  a  VOX 
circuit,  where  you  want  the  voice  of  the 
party  on  the  telephone  to  go  to  your 
transmitter,  but  want  to  keep  the  receiver 
signal  out  of  the  transmitter. 

In  addition  to  the  parts  needed  for  the 
hybrid,  the  network  also  contains  a  few 
other  components  (such  as  the  RC  network 
across  the  dial  pulsing  contacts)  and  screw- 
type  connection  points  for  the  entire  phone. 

A  Touch  tone  phone  is  similar  to  the  dial 
phone  shown  here,  except  that  the  rotary 
dial  is  replaced  by  a  Touch  tone  dial.  In 
addition  to  its  transistorized  tone  generator, 
the  standard  Touch  tone  pad  has  the  same 
switch  contacts  to  mute  the  earphone, 
except  that  instead  of  completely  shorting 
the  earphone,  as  the  rotary  dial  does,  the 
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Touchtone  dial  switches  in  a  resistor  which 
only  partially  mutes  the  phone.  The  circuit 
of  the  Touchtone  dial  is  shown  in  recent 
editions  of  the  ARRL  Handbook  so  we 
won't  reprint  it  here,  but  Fig.  4  shows  two 
possible  connections  of  such  dials  for  ama- 
teur use.  Fig.  4  (a)  shows  the  connection  for 
coupling  the  dial  output  electrically  to  a 
transmitter  input,  while  Fig,  4  (b)  shows 
how  to  connect  It  to  a  500  Ohm  earphone 
(such  as  the  earphone  from  a  telephone 
handset)  for  acoustic  coupling  into  a  trans- 
mitter microphone.  Fig.  5  shows  how  the 
terminals  on  a  Trimline  Touchtone  pad 
correspond  to  the  colored  wires  coming 
from  the  standard  desk-type  phone  pad. 

It  is  fairly  common  knowledge  as  to  what 
frequencies  are  used  for  Touchtone  sig- 
nalling, but  a  misprint  in  several  recent 
ARRL  publications  gives  the  wrong  fre- 
quency for  one  of  the  high  tones,  so  here  is  a 
short  table  which  repeats  the  correct  num- 
bers: 


LOW 

TOME 

HIGH  TONE  GROUP  (HZ) 

GROUP 

(HZ) 

1209 

1336 

1477 

1633 

697 

1 

2 

3 

A 

770 

4 

5 

6 

B 

852 

7 

8 

9 

C 

941 

* 

0 

# 

D 

Each  digit  is  composed  of  one  frequency 
from  the  low  group  and  one  frequency  from 
the  high  group;  for  instance,  the  digit  6  is 
generated  by  producing  a  low  tone  of  770 
Hz  and  a  high  tone  of  1477  Hz  at  the  same 
time.  The  American  Touchtone  pads 
generate  both  of  these  tones  with  the  same 
transistor,  while  European  pads  (yes,  there 
are  some)  use  two  transistors,  one  for  each 
tone.  In  addition  to  the  first  three  high 
tones,  a  fourth  tone  of  1633  has  been 
decided  on  for  generating  four  more  combin- 
ations, called  A  through  D  in  the  above 
table.  These  are  not  presently  in  use, 
although  the  standard  phone  Touchtone  pafl 
can  easily  be  modified  to  produce  this  tone, 
since  the  required  tap  on  the  inductor  used 
to  generate  the  tone  is  already  present  and 
only  an  additional  switch  contact  is  needed 

to  use  it;  information  on  this  simple  conver- 
sion is  found  in  the  73  publication  Digital 
Control  of  Repeaters. 


What  is  not  generally  known  is  that  the 
U.S.  Air  Force  uses  a  different  set  of 
Touchtone  frequencies,  in  the  range  of  1020 
to  1980  Hz,  Since  many  of  the  phones 
available  for  purchase  in  stores  come  from 
Department  of  Defense  surplus  sales,  it  will 
be  interesting  when  these  phones  become 
available. 

Another  Touchtone  dial  presently  used 
by  amateurs  is  made  up  from  a  thin 
elastomeric  switch  pad  made  by  the 
Chomerics  Corp.  (77  Dragon  Court,  Woburn, 
Mass.  01801)  and  a  thick-film  hybrid  IC 
made  by  Microsystems  International  (800 
Dorchester  Boulevard,  Montreal,  Quebec). 
The  pad  is  the  Chomerics  ER-20071,  which 
measures  about  214  inch  wide  by  3  inches 
high,  and  only  about  3/16  inch  thick 
(Chomerics  also  makes  a  smaller  model 
ER21289,  but  it  is  very  difficult  to  use  and 
also  apparently  unreliable).  Microsystems 
International  makes  several  very  similar  ICs 
in  the  ME8900  series,  which  use  different 
amounts  of  power  and  generate  different 
amounts  of  audio.  Some  of  these  also 
contain  protection  diodes  to  avoid  problems 
if  you  use  the  wrong  polarity  on  the  IC,  and 
there  are  so  many  models  to  choose  from 
that  you  should  gel  the  technical  data  from 
the  manufacturer  before  ordering  one.  There 
are  a  number  of  US  distributors,  including 
Newark  Electronics,  Milgray  and  Arrow 
Electronics  in  New  York.  KA  Electronics 
Sales  advertised  both  the  pad  and  the  IC  in 
the  July  1974  issue  of  73  Magazine.  In  single 
quantities,  the  pad  goes  for  about  $9  and  the 
IC  costs  about  $18,  although  it  drops  in 
price  if  you  order  larger  quantities. 

A  simple  circuit  for  the   IC  and  pad  is 
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Fig,  4.  Touchtone  pad  connections. 
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"THE  ULTIMATE  IN  SSTV  EQUIPMENT" 


ALL  AMERICAN  MADE-  HAND  CRAFTED  CHASSIS  &  PC  BOARDS 


0*ici 


THE  SEEC  HCV-3KB  SLOW  SCAN  TV  KEYBOARD 

Announcing  another  first  from  the  company  and  the  designer  of  the  world  famous  HCV-1B 
SSTV  Camera  and  the  HCV-2A  SSTV  Monitor,  now  the  HCV-3KB  Slow  Scan  TV  Keyboard*  This 
is  the  first  commercially  made  SSTV  Keyboard  and  it  is  built  with  the  same  quality  as  all 
SEEC/THOMAS  equipment.  We  will  not  attempt  to  list  all  the  features  of  the  HCV-3KB  here  and 
we  suggest  that  you  write  for  full  specifications.  For  those  that  are  not  familiar  with  SSTV 
Keyboards,  the  HCV-3KB  eliminates  the  need  for  a  menu  board  or  other  number/letter  set-up 
arrangements  which  is  very  time  consuming  to  set-up  a  meaningful  text  by  arranging  letters  one  at 
a  time,  by  hand  on  a  board  or  other  surface.  It  also  "frees  up"  the  SSTV  camera  for  other  uses, 
such  as  five  shots  of  the  operator  or  other  subject  matter.  Simply  type  out  the  message  you  wish  to 

send.  #00-033469  on  file  in  U,S,  Patent  Office. 

■ 

BASIC  SPECIFICATIONS 

•30  characters  per  SSTV  frame.  Six  characters  horizontally  and  5  characters  vertically.  Special  35 

characters  per  frame  available, 

'Meets  all  standard  accepted  SSTV  specifications. 

"Positive- Negative  color  (video}  reversal. 

*  V*  and  Yi  frame  rates. 

*4  shade  grey  scale  generator, 

"Dual  Fast  and  Stow  Scan  rf  and  video  outputs  (special  optional). 

"Plug-in  printed  circuit  board-gold  flashed  edge  connector. 

"ICs,  op  amps,  transistors  in  plug-m  sockets. 

"Built-in  IIS  V  50/60  Hz  power  supply, 

"Special  16%"  x  854"  x  336"  aluminum  cabinet  —  black  and  white  or  optional  2  tone  0-ay 

—  specify.  B&W  Standard. 

"Special  introductory  cash  with  order  price:  $455.00.  Regular  price  $495.00.    Five  ways  to 

purchase:  Cash,  C-O.O.  {20%  deposit),  Master  chares,  BankAmericard,  SEEC  Financing  plan  tup  to 

36  months),  Note:  All  credit  cards  pay  regular  price  of  $495.00.  All  prices  RO*B,  Hendersorrville 

TN.  Standard  1  year  warranty, 

HCV-1B  SSTV  Camera  $452.00.  (Reg.  $475.00)  with  lens  &  power  supply. 

HCV-1B  SSTV  Camera  with  ALC  $492.00  {Reg,  $515.00)  with  lens  &  power  supply, 

HCV-2A  SSTV  Monitor  with  2  CRT  filters  $398.00  (reg  $425.00). 

HCV-2B  SSTV  Monitor  with  built-in  Fast  Scan  viewfinder  $493.00  (reg,  $520.00). 

HCV-70FSVFK  Fast  Scan  viewfinder  modification  kit  for  70  and  70A.  Monitors  $69.95.  Factory 

installation  $37.50  additional. 

Sony  TC110A  Cassette  Recorder  $134,95. 

Heavy  Duty  Camera  tripod  $34.95, 

A  complete  line  of  camera  and  monitor  accessories  are  available  —  please  write  for  current  prices 
and  delivery.  Five  ways  to  purchase:  Cash  With  Order,  C.CXD.  (20%  deposit),  Mastercharge, 
BankAmericard,  SEEC  Financing  Plan  (up  to  36  months).  Note;  All  credit  cards  pay  regular  price 
shown.  All  prices  are  F.O.B.  Hendeisonville  TN,  Call  or  write  us  for  complete  specifications  on  any 
of  our  equipment  or  to  be  put  on  our  mailing  list.  We  have  a  24  hour  telephone  answering  service 
to  better  serve  you,  plus  on  the  air  technical  assistance  from  the  designer,  WB4HCV  (Jim).  Two 
locations  to  better  serve  you.  Our  main  plant  at  138-B  Nauta-Line  Drive,  and  our  lab  at  218  Tyne 
Bay  Drive,  Hendersonvilie.  Complete  80-2  meter  operation  from  either  location.  Drop  in  to  see  us 
if  you  are  ever  near  Nashville,  Tennessee. 


Sumner  Electronics 

&  En&.Co.inc. 


P.O.  BOX  572 

HENDERSOIWILLE,  TENNESSEE  37075 

TELEPHONE:    615-8243235 
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Fig,  5.  Trimline  Touchtone  pad  connections. 

shown  in  the  ARRL  publication  FM  and 
Repeaters  for  the  Radio  Amateur.  While  this 
circuit  is  perfectly  good,  it  does  not  work  in 
the  presence  of  strong  rf.  If  you  want  to 
mount  this  pad  and  IC  on  a  portable  2-meter 
rig,  you  will  have  to  use  bypass  capacitors 
and  chokes  to  keep  the  rf  out  of  the  IC. 
Bypass  pins  8  and  16  of  the  IC  to  pin  13 
with  small  discs  of  about  0,001  or  0,01  juF, 
right  at  the  IC,  using  very  short  leads.  Then 
put  small  2  to  5  microhenry  chokes  in  series 
with  pins  8,  13  and  16  right  at  the  IC.  If 
needed,  put  more  chokes  at  the  other  end  of 
each  lead.  Ohmite  Z-144  chokes  are  good 
but  a  little  bulky;  the  small  1.8  microhenry 
chokes  used  in  Motorola  Handie-Talkies 
(Motorola  type  24-82723H01 )  are  about  the 
size  of  a  1/8-watt  resistor  and  almost  as 
good,  it  may  seem  a  little  funny  to  put 
chokes  in  the  ground  lead,  as  all  hams  are 
trained  to  use  good  rf  grounds,  but  the 
object  is  to  keep  rf  out  of  the  I C  at  all  costs 
and  this  accomplishes  that  by  letting  the  IC 
float  above  ground  if  needed,  but  removing 
any  rf  voltage  which  might  appear  across  the 
IC  leads.  It  is  also  possible  to  generate  the 
Touchtone  tones  with  separate  oscillators  or 
with  IC  oscillators  (such  as  the  NE566),  as  is 
done  In  pads  sold  by  Data  Engineering.  This 
system  may  not  be  as  stable  or  accurate  as 
other  systems,  though. 

One  of  the  problems  with  any  current  IC 
oscillator  is  that  the  frequency  changes  if  rf 
gets  near  it.  Many  hams  are  having  a  hard 
lime  mounting  such  IC  pads  on  their  2-meter 
Handie-Talkies.  But  a  solution  seems  in  sight 
—  Mostek,  a  large  IC  company,  is  coming  out 
with  an  IC  Touchtone  generator  which  has  a 


cheap  3.58  MHz  external  crystal  as 
reference,  and  then  produces  the  tone  fre- 
quencies by  dividing  the  3.58  MHz  down 
with  flip  flops  to  get  the  required  tone 
frequencies.  This  approach  not  only  pro- 
mises to  be  more  reliable  in  the  presence  of 
rf,  but  should  also  be  cheaper  since  it  would 
not  need  the  custom  (and  expensive)  laser 
trimming  of  components  that  the  Micro- 
systems International  IC  needs  to  adjust  the 
frequencies  within  tolerance. 

At  the  other  end  of  the  telephone  circuit, 
in  the  CO,  various  circuits  are  used  to 
decode  the  digit  you  dial  into  the  appro- 
priate signals  needed  to  perform  the  actual 
connection.  In  dial  systems,  this  decoding  is 
done  by  relay  circuits,  such  as  steppers,  This 
circuitry  is  designed  for  dialing  at  the  rate  of 
10  pulses  per  second,  with  a  duty  cycle  of 
about  60%  open,  40%  closed.  The  minimum 
time  between  digits  is  about  600  milli- 
seconds, although  a  slightly  greater  time 
between  digits  is  safer  since  it  avoids  errors. 
In  practice,  many  COs  will  accept  dialing  at 
substantially  slower  or  faster  rates,  and  often 
you  will  see  a  dial  that  has  been  speeded  up 
by  changing  the  mechanical  governor  to 
operate  almost  twice  as  fast;  it  depends  on 
the  type  of  CO  equipment 

Touchtone  decoding  is  usually  done  by 
filter  circuits  which  separate  out  the  Touch- 
tone  tones  by  filters  and  then  use  a  transis- 
tor circuit  to  operate  a  relay.  A  common 
decoder  is  the  247B,  which  is  designed  for 
use  in  small  dial  switchboard  systems  of  the 
type  that  would  be  installed  on  the  premises 
of  a  business  for  local  communication 
between  extensions.  It  consists  of  a  limiter 
amplifier,  seven  filters  and  relay  drivers  (one 
for  each  of  the  seven  tones  commonly  used) 
and  some  timing  and  checking  circuitry. 
Each  of  the  seven  relays  has  multiple  con- 
tacts, which  are  then  connected  in  various 
series/parallel  combinations  to  provide  a 
grounding  of  one  of  ten  output  contacts, 
when  a  digit  is  received;  The  standard  247B 
does  not  recognize  the  *  and  #  digits,  but 
can  be  modified  easily  enough  if  you  have 
the    unit    diagram. 

The  247 B  decoder  is  not  very  selective, 
and  can  easily  be  triggered  by  voice  unless 
some  additional  timing  circuits  are 
connected  at  the  output  to  require  that  the 
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IF  YOU  HAVE 
ALREADY  GONE  450 


GO  ICOM  NOW  .... 

Before  you  go  bananas! 

If  you  have  been  trying  to  resurrect  something  from  the  pre-transistor  past  that  more  closely 
resembles  the  mechanism  used  to  keep  large  ships  in  place,  or  if  the  sound  of  bumble  bees 

is  keeping  you  awake  at  night-REJOICE!!!  The  ICOM  30A  is  here  and  working! 

Consider  these  reasons  for  owning  an  IC-30A: 

(1)  Despite  the  fact  that  the  radio  is  completely  solid  state  ,  it  has  output  of  ten  watts 

(2)  Receiver  sensitivity  is  better  than  0.6UV  for  20  db  of  quieting 
and  that  means  easy  on  the  ears  listening. 

(3)  The   IC-30A  comes  with  five  channels  of  the  22  channel  capacity  installed 

(4)  Shielding  is  excellent  because  the  unit  is  modularly  constructed. 

(5)  Your  car  tires  will  last  long  because  the  IC-30A  weighs  less  than  ten  pounds. 

(6)  Like  its  predecessors,  the  unit  is  equipped  with  a  9  pin  plug  in  the  side  of  the   radio  to 
provide  you  easy  access  to  the  discriminator  and  room  for  adding  the  necessary  wiring 
for  external  accesso  res— with  all  this  and  more,  for  only  $399,00. 

SEE  ONE  !!  BUY  ONE  !!  AT  YOUR  ICOM  DEALER  TODAY 


I    ^—  V^  \J      a  subsidiary  of  Tucker  Electronics  Co 

P.O.  BOX  1050  1717  S.  Jupiter  Rd.     GARLAND,  TX.  75040 

214—348-1560 


relay  closure  exceed  some  minimum  time 
interval  before  it  is  accepted.  Slightly  more 
complicated  decoders  which  have  the  time 
delays  built  in  are  the  A3-type  and  the 
C-type  Touch  tone  Receivers.  Both  of  these 
are  used  in  customer-owned  automatic 
switchboards  when  a  caller  from  the  outside 
(via  the  telephone  company)  wants  to  be 
able  to  dial  directly  into  the  private  switch- 
board to  call  a  specific  extension.  The 
Gtype  unit  is  similar  to  the  247B  in  that  it 
has  ten  outputs  one  for  each  digit.  The 
A3-type  does  not  have  output  relays,  but 
instead  has  seven  voltage  outputs,  one  for 
each  of  the  seven  basic  tones,  for  activating 
external  48-volt  relays.  The  A-3  unit  is  ideal 
for  activating  a  Touch  tone  encoder,  which 
can  then  be  used  to  regenerate  the  touch- 
tone  digits  if  the  original  input  is  noisy.  This 
might  be  very  useful  in  a  repeater  autopatch, 
for  cleaning  up  Touchtone  digits  before  they 
are  sent  into  the  telephone  system. 

In  addition  to  the  above,  there  are  pro- 
bably other  types  of  units  specially  designed 


cost  the  company  money  is  the  connection 
of  privately^owned  extension  phones.  You 
have  probably  seen  these  sold  by  mail  order 
houses  and  local  stores.  The  telephone  com- 
panies claim  that  connecting  these  phones  to 
their  lines  robs  them  of  revenue  and  also 
may  cause  damage  to  their  equipment  There 
are  others,  of  course,  who  hold  the  opinion 
that  the  easy  availability  of  extensions  only 
causes  people  to  make  more  calls  since  they 
are  more  convenient,  and  that  the  companies 
really  benefit  from  such  use.  The  question  of 
damage  to  equipment  is  also  not  easily 
answered,  since  most  of  the  extension 
phones  are  directly  compatible,  and  in  many 
cases  the  same  type  as  the  telephone  com- 
pany itself  uses.  Be  that  as  it  may,  this  may 
be  a  good  time  to  discuss  such  use. 

Prior  to  an  FCC  decision  on  telephone 
company  interconnection  in  the  Carterfone 
case  in  1968,  all  telephone  companies 
claimed  that  the  connection  of  any  equip- 
ment to  their  lines  was  illegal.  This  was  a 
slight    misstatement    as    no    specific    laws 


How  strange  that  some 
equipment  without  any 
difficult .  .  . 


companies 
hassle    at 


allow   interconnection   of   customer 
all,  while   others   make   things  quite 


for  use  in  the  CO,  but  information  on  these 
is  not  readily  available.  It  is  also  fairly  easy 
to  build  a  Touchtone  decoder  from  scratch. 
Though  the  standard  telephone  company 
decoders  all  use  filter  circuits,  it  is  much 
easier  (though  perhaps  not  as  reliable)  to  use 

NE567  phase-locked-loop  integrated  circuits. 

An  interesting  sidelight  to  Touchtone 
operation  is  that  it  greatly  speeds  up  the 
process  of  placing  a  call.  With  a  Touchtone 
dial  it  is  possible  to  dial  a  call  perhaps  3  to  5 
times  faster  than  with  a  rotary  dial.  Since 
the  CO  equipment  which  receives  and 
decodes  the  number  is  only  needed  on  your 
line  during  the  dialing  time,  this  means  that 
this  equipment  can  be  switched  off  your  line 
sooner  and  can  therefore  handle  more  calls. 
In  fact,  the  entire  Touchtone  system  was 
invented  so  that  CO  operation  would  be 
streamlined  and  les^  equipment  would  be 
needed  for  handling  calls,  It  is  ironic  that  the 
customer  should  be  charged  extra  for  a 
service  which  not  only  costs  the  telephone 
company  nothing,  but  even  saves  it  money. 

Another  practice  which  may  or  may  not 


against  such  use  were  on  the  books.  Instead, 

each  local  telephone  company  had  to  file  a 

tariff  with  the  public  service  commission  in 

that  state,  and  one  of  the  provisions  of  that 

tariff  was  that  no  connection  of  any  external 

equipment  was  allowed.  By  its  approval  of 

that   tariff,    the  public  service  commission 

gave  a  sort  of  implicit   legal  status  to  the 

prohibition. 

In  the  Carterfone  case,  however,  the  FCC 

ruled  that  the  connection  of  outside  equip- 
ment had  to  be  allowed.  The  phone  com- 
panies then  relaxed  their  tariff  wording  such 
that  connection  of  outside  equipment  was 
allowed  if  this  connection  was  through  a 
connecting  arrangement  provided  by  the 
telephone  company  for  the  purpose  of  pro- 
tecting its  equipment  from  damage. 
Although  this  result  has  been  challenged  in 
several  states,  that  seems  to  be  the  present 
status.  The  strange  thing  is  that  some  tele- 
phone companies  allow  interconnection  of 
customer  equipment  without  any  hassle 
whatsoever,  while  others  really  make  things 

difficult  for  the  customer. 

...WHIPPLE 
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TPL 
Rp*  power  amplifiers 

rpay  cost 

a  little  rpore 

...but    . 
they're  wortl>  a 

lot  ipore 


Even  with  thousands  of  amplifiers  in  use, 
our  one  man  repair  department  spends  no 
more  than  four  hours  each  week  doing 
repairs  and  modifications.  .  .  the  rest  of 
his  time  is  spent  making  sure  the  amplifiers 
that  are  shipped  won't  come  back  for  him 
to  repair. 

Because  of  our  extra  attention  to  qual- 
ity control  our  amplifiers  are  specified 
by  more  government  agencies  and  pri- 
vate organizations  than  any  other  product 
of  its  type. 

Our  product  line  is  the  only  one  chosen 
by  many  major  two-way  radio  manufac- 
turers for  use  with  their  products- 


Our  Quality  Control  department  rejects 
almost    as    many    parts   as   they   accept. 

Our  engineering  staff  not  only  designed 
our  products,  but  also  were  instrumen- 
tal in  the  development  of  RF  Power 
Transistors, 

The  TPL  package  has  been  imitated  by 
many  competitors,  BUT  NEVER  DUPLI- 
CATED, because  it  costs  more  to  make 

a  quality  product. 

For  prices  and  specifications  please  write 
for  our  Amateur  Products  Summary, 


FCC  type  accepted  power  amplifiers  also  available.  Please  call 
or  write  for  a  copy  of  TPL  i  Commercial  Products  Summary. 


TPL  puts  more  in.  .  .so  you'll  get  more  out! 


COMMUNICATIONS    INC, 

13125   YUKON    AVENUE/  HAWTHORNE,   CALIF.   902  50  /  (21  3  J   679-0131 
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ANNOUNCING 


W5570 


ICOM  230 


IC0M21 


I  E^eB 


BELTEK5570 


MULTI  2000 


A  UDIO  LAND  has  a  complete  ICOM  line  in  stock  for 

immediate  delivery 

WE  NEED  GOOD  USED  LOW  BAND  GEAR  160  thru  10  meter.!!  High  trade  ins 
on  (COM  -  BEL  TEK  5570  -  ITC  -  MUL  Tl  2000  -  SBE  50.  We  have  memory 
scans  in  stock.  IMMEDIATE  DELIVERY.  Write  for  high  trade  quote.  Amateur 
Dept,  AUDIOLAND. 

For  more  information  write 


36633  S.  Gratiot 

Mt  Clemens  Michigan  48043 

313-791-1400 

Attention:  Amateur  Sales  Dept. 
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Budd  Meyer  K2PMA 
6505  Yellowstone  Blvd. 
Forest  Hills  NY  11375 


THE  IDENTALERT 


ot  too  long  ago,  the  author  decried  the 
_  inability  of  the  ham  to  home  brew  his 
equipment,  particularly  solid-state  designs, 
due  to  the  difficulty  in  obtaining  small 
quantities  of  transistors  and  integrated  cir- 
cuits. Leave  it  to  the  hams  though!  Now  it  is 
not  only  possible  to  obtain  these  devices  via 
mail  order  but  the  prices  have  dropped  to  a 
point  where  it  makes  it  worthwhile  to 
experiment  with  these  devices. 

The  Identalert  is  the  result  of  the  author's 
desire  to  experiment  with  some  TTL  inte- 
grated circuits,  [The  ''Century  Digital  Clock" 
used  RTL  ICsJ  This  remarkably  accurate 
unit  emits  a  beep  every  ten  minutes  and  will 
do  so  as  long  as  power  is  applied.  No  circuit 
that  uses  a  unijunction  transistor  for  timing 
long  periods  of  time  can  attain  the  accuracy 
or  repeatability  of  digitally  derived  timers. 

Included  in  the  unit  is  an  option  to  switch 
to  a  lamp  to  annunciate  the  ident  mark  for 
use  when  rag  chewing  late  at  night  to  avoid 
disturbing  others,  The  Identalert  is  all  solid 
state  (except  for  the  lamp  which  will  last 
two  hundred  times  its  rated  life)  therefore 
its  accuracy  will  remain  high  indefinitely. 

Hard  wiring  is  used  to  interconnect  cir- 
cuitry; this  is  #24  solderable  insulation  wire 
(polyurethane  insulation),  available  in  parts 
stores  such  as  Beldsol,  Analac,  Soldereze. 
For  the  home  brewer  it  is  completely  prac- 


tical to  use  punch  board  rather  than  go 
through  the  time  and  trouble  to  lay  out, 
fabricate  and  drill  a  single  PC  board. 


Circuit  Description 

Q2,  Q3  divide  the  60  Hz  line  frequency  by 
60  to  give  us  an  accurate  1  pulse  per  second, 
Q1  is  a  pulse  stretching  Schmitt  trigger 
which  shapes  the  attenuated  line  voltage  to 
within  the  constraints  of  the  ICs.  Q4,  Q5, 
Qb  count  these  pulses.  We  are  looking  for  a 
count  of  600  (seconds).  In  actuality,  the 
signal  starts  its  beep  at  598  seconds  and 
continues  for  two  seconds;  then  the 
counters  are  reset  to  zero  to  start  counting 

over  again.  The  outputs  from  Q5,  Q6  are  in 
the  form  of  a  binary  coded  decimal  which 
must  be  converted  to  the  decimal  system. 
This  is  accomplished  in  Q7,  Q8.  The  desired 
outputs  of  Q7,  Q8  are  In  the  form  of 
"zeroes"  or  low  voltage.  The  chosen-time 
recognition  gate,  Q1 3^  requires  "ones"  or 
high  voltage  (prox,  3,5V)  therefore  Q12,six 
inverters  in  one  IC,  is  used  for  the  transfor- 
mation. Two  of  the  inverters  in  Q12  are  used 
as  inverter-buffers  to  provide  cleaned  up 
pulses  of  proper  polarity  to  operate  the  reset 
and  timed  annunciator  circuitry.  These 
pulses  are  obtained  from  Ql  2-1 2  and  Q1 2-8. 
The  decoded  outputs  of  Q12  are  connected 
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ALTERNATE   CIRCUIT 


TO  CIO 


Clpfcitpri  without 
gfacIrcHv  Hi. 


CIO 
0Z7 


Fig.  I. 


to  Q13,  one  half  of  a  dual  triple-input 
NAND  gate.  You  will  note  that  the  output 
of  BCD  8  from  Q4-11,  the  least  significant 
digit,  is  connected  directly  to  one  of  the 
inputs  of  the  triple-input  NAND  gate 
because  its  desired  output  is  in  the  form  of  a 
"one".  When  all  the  inputs  to  Q13  are 
or   high  —   and  only    then   —   the 


ones 


output  of  that  gate  will  go  low  (otherwise  it 
remains  a  "one")* 

The  timed  annunciator  circuit  requires  a 
positive  going  pulse  to  trigger  Q9,  a  SCR 
which  is  in  the  off  state.  When  Q12-8  goes 
from  "zero"  to  "one"  the  charge  across  C1 0 
follows  it,  causing  Q9  to  turn  on  and  allows 
current  to  flow  through  the  Sonalert.  When 
a  SCR  turns  on,  the  voltage  at  its  anode  goes 
to  a  low  state.  The  charge  across  C6  follows 
this  abrupt  drop  at  the  anode  of  Q9, 
resulting  in  a  negative  going  voltage  spike  at 
the  anode  of  Q10  which  turns  Q10  off.  The 
voltage  at  the  anode  goes  high  (prox.  16V). 
This  voltage  is  applied  to  the  charging 
resistor  RIO  which  generates  a  charging 
current  intoCZ  which  determines  the  length 
of  time  that  the  Sonalert  will  remain  on. 
When  the  charging  voltage  across  C7 
reaches    approximately    11     volts     the 


unijunction  fires  and  the  resulting  pulse 
across  R11  is  fed  into  the  gate  of  Q10  via  R7. 
This  turns  Q10  on.  The  voltage  at  the  anode 
of  Q10  drops  abruptly  to  almost  zero  volts; 

charging  voltage  and  current  cease  to  be.  The 
voltage  across  C6,  which  is  called  a  corn- 
mutating  capacitor,  follows  the  same  se- 
quence of  events  as  before— except  in 
reverse— turns  off  Q9,  Therefore  the  Sonalert 
stops  sounding. 

As  there  is  usually  a  great  disparity  be- 
tween actual  capacitance  and  the  capaci- 
tance  marked  on  the  case  of  an  electrolytic, 
you  may  have  to  use  a  different  value  of 
resistance  for  RIO  than  that  noted  in  the 
parts  list.  With  the  particular  electrolytic 

the  author  used  and  RIO  as  specified,  the 
signal  —  both  beep  and  tight  —  remained  on 
for  two  seconds  which  is  optimum  for  the 
beep.  When  RIO  was  increased  to  100K,  the 
signal  remained  on  for  6  seconds.  An  alter- 
nate circuit  is  shown  for  those  of  you  that 
would  like  to  have  the  lamp  on  for  a  longer 
time  than  the  beeper.  This  may  be  advisable 
so  that  the  visual  signal  is  more  obvious.  You 
can  leave  out  the  lamp  circuit  altogether  by 
connecting  the  minus  terminal  of  the  Sona- 
lert directly  to  the  anode  of  Q9; 
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Getting  back  to  the  main  circuit,  we  must 
reset  the  counting  circuits  to  zero  at  the  end 
of  our  count  period  so  that  we  can  start  over 
from  the  same  point  again  and  again.  This  is 
accomplished  via  Q14  which  operates  as  an 
inverter-buffer.  It  is  nothing  more  than  a 
silicon  NPN  switching  transistor  that 
requires  a  negative  pulse  at  its  base  to 
accomplish  its  task.  C9  acts  as  a  com  muta- 
ting capacitor  in  that  there  is  a  finite  time 
that  Q4-11  remains  a  logical  one  after 
triggering  Q9  on.  When  Q4-11  goes  in  the 
negative  direction  it  causes  a  negative  pulse 

to  appear  at  the  base  of  Q14  via  Q13  and 
Q12-12,  turning  It  off.  The  collector  of  Q1 4 
goes  to  about  5  volts  which  is  fed  to  the 
reset  gates  of  Q4,  Q5,  Q6  -  making  all  the 
outputs  of  these  ICs  go  to  zero.  We  have 
completed  the  cycle! 

Length  before  bending 

KKKnnk 


^ A 


\°i5\ 


E   C   B 


Fig,  Z 

The  simple  but  adequate  power  supply, 
with  acceptable  ripple  and  good  regulation, 
provides  all  the  voltages  necessary  to 
operate  the  unit.  Zener  diode,  D1,  acts  as  a 
simple  overvoltage  protection  device.  Don't 
leave  it  out!  Should  Q15  short,  Vcc  will 
become  high  enough  to  make  the  lives  of 
the  integrated  circuits  very  short  indeed. 
With  D1  in  the  circuit,  if  the  voltage  rises 
above  the  zener  breakdown  point  of  the 
particular  device  installed,  the  fuse  will 
blow  before  any  damage  can  be  done  to  the 


Q15  must  be  attached  to  a  heat  sink. 
Either  a  commercial  device  can  be  used 
such  as  IERC  PA2  or  Thermalloy  6106;  or  the 
device  can  be  properly  mounted  to  the 
chassis  using  the  mica  washer  and  silicone 
grease;  or  you  can  fabricate  a  heat  sink  from 
strips  of  .062  aluminum  3/8M  wide  (Fig.  2). 
The  strips  can  be  bent  in  a  vise  or  with 
pliers,  drilled  to  clear  a  #4  screw  and 
sprayed  black.  Spread  a  little  silicone  grease 
between  each  formed  strip  then  attach  the 
transistor  to  the  assembly  using  the  mica 
washer  and  the  grease  and  tighten  the  whole 
assembly  together  firmly  with  a  #4  screw 
and  nut  and  the  Belleville  washer  that 
comes  with  the  transistor.  Be  sure  that  the 
voltage  at  the  emitter  of  Q15  does  not 
exceed  5.5  volts  before  you  connect  it  to  the 

Vcc  buss.  The  IC  circuitry  draws  250  mA  at 
5  volts* 

You  may  or  may  not  require  the  low  pass 
filter  installed  in  the  117  vac  line.  Some  of 
the  appliances  plugged  into  the  same  line  as 
the  Identalert  caused  inadvertent  zeroing  of 
Q4,  Q5,  Q6.  In  no  case  did  any  of  the 
author's  amateur  radio  equipment  being 
turned  on  or  off  introduce  transients  into 
the  Identalert. 

Other  than  waiting  for  many  10  minute 
intervals  to  pass,  which  can  be  tedious,  the 
fastest  way  to  check  out  the  Identalert  is 
with  an  audio  oscillator  feeding  directly  in 
Q1-5.  Unless  you  have  a  high  power 
oscillator  remove  C1  and  R2  from  the  signal 
path  (lift  ground  end  of  these  components 
temporarily).  Under  this  condition  all  that  is 
required  is  a  signal  of  1  v  rms.  To  check 
short  term  (several  hours)  accuracy  of  the 
timer  an  electric  clock  is  fine  but  I  have 
found  that  the  long  term  accuracy  of  several 
new  and  old  electric  clocks  I  have  leaves 
something  to  be  desired.  The  fact  remains, 
though,  that  if  your  connections  are  correct 
as  per  schematic  you  must  get  the  proper 
timing.  There  are  no  device  or  temperature 
limited  parameters  involved  in  this  circuit. 

Operating  the  unit  is  simplicity  itself. 
Apply  power  to  the  unit  via  S2,  press  SI. 
When  51  is  released  the  timing  cycle  starts. 
That's  all  there  is  to  it;  no  warmup,  no  wait- 
ing for  easily  remembered  time  marks,  no 
fuss! 
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NOISE  BRIDGE 


Learn    the    truth    about    your    antenna. 
Find  its  resonant  frequency. 
Find  R  and  X  off-resonance. 
Independent  R  &  X  dials  greatly  simplify 
tuning  beams,  arrays. 

Compact,    lightweight,    battery    operated. 
Simple  to  use.  Self  contained. 
Broadband  1-100  MHz. 
Free  brochure  on  request. 
Order  direct.  S39.95  PPD  U.S.  &  Canada 
(add  sales  tax  in  Calif.) 


IDENTALERT  PARTS  LIST 


Q1  SN  74121  IC 

Q2  SN  7492  IC 

Q3,  Q4,  Q5,  Q6 

SN  7490  IC 


Q7,  Q8 

Q9,  Q1 0 

Q11 

Q12 

Q13 

Q14 

Q15 

D1 

D2,  D3 

D4 
D5 


F1 


T1 


SN  7442  IC 

2N5060  SCR  HEP  R1001 

2N4870  Unijunction  HEP  310 

SN  7404  I C 

SN7410  IC 

2N706  Silicon  switching  transistor  or 

equal  HEP  50 

MJE  520  HEP  245 

6.2  V  10%  zener  1  N5234A  HEP 

Z0214 

1N4001  silicon  rectifier  50  PIV  1  A 

HEP  154 

1  N5232B  5.6  V  5%  zener  H  EP  603 

1  N34  germanium  diode  or  equal 

Sonarlert  SC  628-Mallory 

Vz  A  fuse 

Transformer  25.2  V  C.T.  Stancor 
P8180 


R1 

1  K  V*  W  1 0% 

R2,  R7 

1 80  %  W  1 0% 

R3,  R13 

1  5K  %  W  1 0% 

R4 

220  y«  W  1 0% 

R5 

25  5 W 10% 

R6 

2.7K  'A  W  10% 

R8 

680  1  W  1  0% 

R9 

470  %  W  1  0% 

R10,  R12 

68K  V*  W  1  0% 

R10A 

68 K  %  W  1 0%  for  alternate 

R10B 

39K  Va  W  1 0%  for  alternate 

R11 

27 '/«  W  10% 

C1 

5uF@  10  V 

C2,  C6 

0.1/100  V  Mylar 

C3,  C4 

1 00  u  F  @  1  5  V 

C5 

1 000  u  F  @  25  V 

C7 

25  u  F  @  1 5  V  see  text 

C8,  C11,C12,  C13,  C14,  C15 
C16,  C17,  C18,  C19 

discap  0.1 
C9  0.005  mylar 

C10  0.027  mylar 


S1 
S2 
S3 


PL1 


L1,  L2 


SPDT  push-button  switch 

SPDT 

SPDT  slide  or  toggle  (use  DPDT  for 

alternate  ckt) 

Lamp  28  V  @  40  mA  (CM22-02-05- 

11  or  equal— Chicago  Miniature)  or 
1819  lamp 

2  uhy  choke  (25T  #22  wire,  '/*  in.  I.D. 


•    ■ 
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NOW 

available 

for  the  first  time 

in  North  America 


the  all  NEWsynthesized 
VHF  FM  TRANSCEIVER 
the  KDK-144 

Compare  the  features: 

SYNTHESIZED  —  no  more  crystals 

L.E.D.  READOUT  —  for  quick,  easy  readability 

10KHZ  FREQUENCY  DIAL  UP  CAPABILITY  146-148  MHZ-  Perfect 

for  the  2nd  generation  of  repeaters  and  simplex  channels 

600  KHZ  UP  AND  DOWN  REPEATER  CAPABILITY 

POWERFUL  2W  AUDIO  OUTPUT  ONLY 

10W.R.F.  OUTPUT 

Compare  the  sizes: 

KDK-144  2"  x  6  3/8"  x  7  3/4"  Deep 

ICOM  AC-230       2  9/32"  x  6  1/8"  x  SVi"  Deep 

CLEGG  FM  27B  %W  x  7  3/8"  x  W  Deep  -      F.O.B.  Blaine  Wash 


ONLY 

$399 


HAM  IMPORT  SALES 

P.O.  Box  1009  Blaine  Wash.   98230 

(Washington  State  Residents  add  5%  Sales  Tax) 

Please  Rush  me  a  KDK-144.     Enclosed  is  a  □  cheque 
□  money  order  for  $399.  (plus  sales  tax  if  applicable) 

NAME:    

ADDRESS: 

ZIP: 


7  3-1  -2 


+  +  •*  +  *¥»**♦»»♦  + 


*********** 


L 
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Kent  A.  Mitchell   W3WT0 
1004  Mulberry  Ave. 
Hagerstown   MD   21740 


Try  Attache  Case  Mobile 


By  now  you   have  most  probably  been 
advised   by  your   friendly  automobile 

insurance  company  that  they  will  no  longer 
freely  dole  out  reimbursement  checks  for 
the  bolt-in  cartridge  stereo  tape  machines 
which  have  become  so  popular  recently.  It 
seems  these  machines  have  the  uncanny 
ability  to  unbolt  themselves  and  float  away. 
Likewise  for  the  10-4  gear  and  ham  rigs 
(which  all  look  alike  to  some  purloining 
eyes). 

Amateur  mobile  equipment, 
up  with  advancing  technology 
FM  rigs  for  example),  are  no 
pounds  of  trunk  mounted  transformer  iron- 
Also,  many  transceivers  are  capable  of  opera- 
ting either  from  a  120V  ac  source  or  the 
12V  mobile  battery. 

Therefore,   when  leaving  your  car,  why 


in  keeping 
{solid-state 
longer  50 


not  carry  your  rig  with  you,  ■  -and  eliminate 

the   possibility   of  having  it  "ripped  off?" 

One  method  of  doing  this,  as  shown  in  the 
photograph,  is  to  bolt  the  equipment  into  an 

attache'  case,   (Most  executives   carry  such 

a  case  only  to  impress  their  neighbors  or 
inflate  their  own  egos,  while  actually  the 
contents  consist  of  a  ham  sandwich  and  a 
Playboy  magazine.)  Power  and  antenna  con- 
nections are  made  via  appropriate  plugs 
mounted  on  the  bottom  or  end  of  the  case. 
And.  .  .don't  be  afraid  to  drill  holes  in  your 
nice  expensive  conveyance.  After  all,  it  is 
being  put  to  yeomanly  duty  as  attractive 
protection  for  many  hundreds  of  dollars 
worth  of  equipment. 


. .  .  W3WTO 
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W  extended    hours 

convenient   location 

at    ERICKSON    COMMUNICATIONS 


STANDARD 


only 

sells  more 
than  Erickson. 


NDARDS 
and  here's  why 


PORTABLE  PACKAGE! 

•  Rubber  antenna 

•  Leather  case 
+  Nhcad$ 

•  Charger 

•  Remote  mike 

•  Speaker  mike 

•  Extra  xta/s 

•  Toneburst  encoder 

•  PL 

•  7T Pad  -  installation  available 

Select  your  accessories. .  .write  your  own  deal 

Call  or  write  now  for  the  Erickson  price! 


SYNTHESIZED  ! 


ICOM'S 
IC-230 


Erickson  package 

•  IC-230 

•TPL-502amp  (50w) 
•8  amp  regulated  supply 

Call  or  write  for  the  Erickson  price! 


U.S.    Made 


TPL  SOLID-STATE  POWER  AMPS 

(Call  or  write  for  the  Erickson  price) 

MODEL 

DRIVE  POWER 

OUTPUT  POWER 

1202 

5-25  watts 

100  135  watts 

1202B 

1  2.5  watts 

120-130  watts 

802 

5-12  watts 

70  90  watts 

802B 

1  2,5  watts 

80  90  watts 

502 

5-15  watts 

35-55  watts 

502  B 

1  2.5  watts 

45  50  watts 

302 

1  2.5  watts 

30-35  watts 

152 

1  watt 

1  5  watts 

And  many  more  from  Tempo/Kenwood/SBE/Cushcraft/Antenna  Specialists/Larsen 


Make  ERICKSON  your  headquarters  for  all  your  FM  needs 

SEND  QSL  FOR   COMPLETE  SPECIFICATIONS 


Bank  cards 
accepted 


RICKSON  COMMUNICATIONS 

4135    Main    Street     Skokie,    IL    60076    (312)  677-2161 

Extended  hours:  Days  9  -  4,  Monday  through  Saturday; 
Evenings  :  6:30  —  9,  Monday  and  Thrusday. 
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Herman  Lukoff  W3HTF 
506  Dreshertown  Road 
Fort  Washington  PA  19034 


TWO  METERING 


HUSTLER 


It  all  started  when  I  decided  to  increase 
my  simplex  channel  2  meter  coverage  as 
well  as  improve  repeater  performance  in 
some  of  the  marginal  areas.  The  19  inch 
quarter  wave  whip  on  top  of  the  station 
wagon  had  to  go,  but  what  should  replace  it? 
The  problem  was,  the  ?AX  whip  just 
cleared  the  garage  entrance  and  a  5/8X 
antenna  would  have  all  kinds  of  problems  in 
getting  through.  A  midnight  homecoming 
would  hardly  go  unnoticed,  as  the  whip 
clunks  along  the  raised  overhead  garage 
door  The  thoughts  of  unscrewing  the  5/8A 
antenna  each  morning  and  night  to  get  the 
car  into  and  out  of  the  garage  left  me  cold. 


After  several  weeks  of  cogitation,  the 
thought  occurred:  Why  not  devise  a  2  meter 
antenna  that  folded  over  like  the  lower 
frequency  10  through  80  meter  mobile 
antennas?  Having  a  "low  band"  Hustler,  I 
decided  to  see  what  could  be  done  with  it 

Folding  over  the  low  band  Hustler  to  get 
the  car  into  and  out  of  the  garage  is  no  big 
deal,  it  takes  about  five  seconds  and  I  have 
been  doing  it  for  years. 

The  challenge,  of  course,  was  in  figuring 
out  how  to  adapt  the  Hustler  for  2  meters 
and  at  the  same  time,  have  it  available  for 
low  band  operation.  There  are  many  of  us 
who    still    like    to    operate    the   lower  fre- 
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quencies,  especially  on  long  trips. 

The  solution  that  I  arrived  at  was  to 
convert  the  Hustler  to  a  "J "  match  for  2 
meters  as  shown  in  Fig.  1,  and  add  a  half 
wave  radiator  in  place  of  the  low  frequency 
loading  coil.  The  adaptation  is  simple  and 
can  be  accomplished  in  several  hours.  The 
cost  will  vary  from  nothing  if  you  have  a 
good  junk  box,  to  under  $1 0,00, 


X/2  RADIATOR 


3 


=--SPRING 


\M 


4    MATCH 


11F 


FOLD  OVER 


Fig.  1. 


¥ 


The  coil  spring  Is  a  good  investment  in 
any  event  It  is  desirable  for  use  with  the  40 
and  80  meter  loading  coils  and  essential  for 

use  on  2  meters.  The  length  of  these 
antennas  is  such  that  tree  branches  will 
occasionally  be  struck  at  high  speeds  and  the 
impact  can  be  destructive  unless  the  coil 
spring  is  used. 

The  2  meter  antenna  has  been  designed  to 
be  just  a  few  inches  shorter  than  the  80 
meter  radiator.  The  objective  is  to  develop  as 
much  height  as  possible  for  the  2m  antenna 
and  a  good  place  to  stop  is  at  a  point  equal 
to  the  longest  low  frequency  antenna. 

Also,  moving  the  J  match  any  higher 
could  get  it  too  close  to  the  loading  coil  and 
affect  low  frequency  operation.  Any  VHF 
addict  recognizes  that  antenna  height  is  a 
very  important  parameter,  and  this  antenna 
is  designed  to  achieve  maximum  height  for 
mobile  operation.  If  anyone  objects,  the 
antenna  can  be  made  any  length  shorter  by 
sliding  the  J  match  down  to  a  lower  point  on 
the  Hustler  mast  and  cutting  the  top  section 


so  that  it  is  Vi  wavelength  (38n)  above  the  J 
matching  section. 

The  top  section  is  a  6,  10  or  11  meter 
whip  cut  down  to  3VA"  and  terminating  in  a 
3/8-24  threaded  stud.  There  is  a  slight 
problem  in  connecting  it  to  the  coil  spring 
because  it  also  terminates  in  a  3/8-24 
threaded  stud.  A  V  long  adapter  with  a 
3/8-24  female  thread  provides  the  connec- 
tion. The  one  in  my  junk  box  was  purchased 
from  a  radio  store  several  years  ago  but  I 
haven't  seen  them  listed  lately. 

In  the  worst  case,  any  machine  shop  can 
easily  make  one  for  you  out  of  1  '*  diameter 
aluminum  stock  or  buy  the  drill  and  tap  and 
do  it  yourself.  The  19!^"  J  bar  is  3/8"  outer 
diameter  aluminum  obtained  from  an  old 
TV  antenna.  The  bottom  of  the  J  bar  is 
grounded  to  the  Hustler  mast  via  the  alumi- 
num strip,  A  similar  strip  made  out  of  plastic 
near  the  top  of  the  J  match  is  used  to  keep 
the  J  bar  from  vibrating,  Clamps  are  fabri- 
cated out  of  1/16"  thick  and  1/2"  wide 
aluminum  to  fasten  the  J  bars  to  the 
horizontal  strips  as  shown  in  the  detailed 
drawing  Fig.  2. 


33  t/2in 


DRAWING  NOT  TO  SCALE 
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miniature        Connect  Coax 

HOSE  CLAMPS 

*     --  — ..  :  Shield  here 


_L      1 1/8  In, 
3/4  In     I 


«*      v 


T 


"|"|  I  1/2X5/8X1/8  PLASTIC  INSULATOR 

BNC   CONNECTOR 


Fig.  2. 

A  quick  disconnect  BNC  chassis  mount- 
ing type  connector  has  to  be  mounted  on 
the  shorting  strip  and  insulated  from  it.  This 
is  accomplished  with  the  Wx  5/8"  x  1/8" 
piece  of  plastic.  A  3/4"  x  3/4"  piece  of  angle 
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aluminum  holds  the  BNC  connector  on  the 
plastic  insulator  Be  certain  that  the  connec- 
tor is  not  shorted  to  ground  or  you  will  have 
trouble  getting  the  SWR  below  V/i  to  1 , 

RG58U  interconnects  the  BNC  to  the  tap 
points  on  the  j  match.  Drilled  holes  and 
self-tapping  screws  could  be  used  to  attach 
the  coax  but  I  preferred  using  very  small  size 
hose  clamps.  The  dimensions  given  should 
result  in  a  low  SWR.  With  some  fine  adjust- 
ing I  have  been  able  to  bring  my  SWR  down 
to  1  ,1  to  1 . 

All  of  the  small  hardware  and  coax 
connection  points  should  be  coated  with 
RTV  or  similar  material  to  prevent  the 
inevitable  corrosion  that  occurs  with  time 
and  bad  weather. 

The  gain  of  the  antenna  compared  to  the 
Va\  whip  is  a  significant  4  to  6  dB  except  at 
one  point  where  it  drops  to  2  dB,  The 
radiation  pattern  is  shown  in  Fig.  3,  and  was 
taken  by  rotating  the  auto  in  an  open  field 
four  miles  away  from  the  home  base 
receiver  A  precision  attenuator  was  used  to 
make  the  measurements.  Two  to  3  dB  of  the 
gain  is  derived  from  the  %\  versus  the  !4X 
radiator  and  the  remainder  from  the  greater 
antenna  height 

•  RECEIVER 
GAIN  OF  "J"  VS  1/4 X  WHIP  IN  DB     -  AUTO  ROTATED 


10  12  3  4  5 

Fig.  3, 

The  unsym  metrical  radiation  pattern 
occurs  because  the  Hustler  is  at  the  extreme 
end  of  the  vehicle  and  because  there  is  some 
radiation  from  the  J  match.  Rotating  the  J 
match  alone  produces  a  2  dB  variation  in 


signal.  It  should  be  possible  to  rotate  the  J 
match  to  produce  a  more  symmetrical 
pattern  but  this  was  not  tried. 

For  esthetic  reasons  and  to  keep  the  wind 
resistance  down,  the  J  match  was  oriented  in 
line  with  the  direction  of  motion  of  the  car, 
thus  the  antenna  appears  as  a  single  element 
when  observed  from  the  front  or  rear.  When 
viewed  from  the  side,  it  can  generate  some 
interesting  comments. 

There  is  one  negative  aspect  to  this 
antenna.  It  does  require  a  separate  RG58U 
coax  feed  line  to  connect  to  the  J  match  for 
2  meter  operation.  I  was  not  able  to  think  of 
a  simple  way  to  utilize  a  common  coax  for 
both  low  and  high  frequency  operation 
without  too  much  compromise.  I'll  leave  this 
potential  improvement  as  a  challenge  to  the 
reader. 

Meanwhile  I  run  my  2  meter  coax  under 
the  car,  up  between  the  car  body  and  the 
bumper,  along  the  inside  of  the  tail  light  and 
up  the  Hustler  mast.  Plastic  clips,  or  vinyl 
tape  holds  the  coax  to  the  mast.  There  is  the 
option  to  run  the  coax  Inside  the  car  and 
mount  a  BNC  connector  just  an  inch  or  two 
from  the  antenna  ball  mount  Then,  just  a 
shorter  piece  of  coax  will  be  visible  running 
up  the  mast. 

The  switch  from  high  to  low  frequency 

operation  is  quite  simple  and  takes  only  ten 
seconds.  Remove  the  2  meter  top  section 
and  replace  it  with  the  appropriate  low 
frequency  loading  coil  and  radiator.  Discon- 
nect the  2  meter  coax  at  the  J  match  and 
move  it  away  from  the  mast  Coil  It  out  of 
the  way.  The  J  match  is  left  untouched. 

To  go  from  low  frequency  operation  to 
high,  follow  the  procedure  in  reverse.  Since 
you  can't  operate  2  transmitters  simultan- 
eously, 1  0  seconds  is  a  small  price  to  pay  for 
having  one  convertible  antenna  and  is  little 
more  effort  than  changing  low  frequency 
band  operation. 

The  effects  of  leaving  the  J  match  in 
place  for  low  frequency  operation  are 
immeasurable.  The  resonant  frequencies  and 
SWR's  did  not  change  by  any  measurable 
amount  on  an  80  and  20  meter  test.  This  is 
readily  understandable  when  you  consider 
that  on  low  frequencies,  the  19"  J  bar  is  in 
parallel     with     the    mast    and    sufficiently 
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ROHN  manufacturers 
towers  that  are  designed  and 
engineered  to  do  specific  jobs 
and  that  is  why  we  have  the  FOLD- 
OVER  TOWER  .  ,  .  designed  for  the  amateur. 
When  you  need  to  "get  at"  your  antenna  just  turn 


the  handle  and  there  it  is.  Like  other  ROHN  big 
communication  towers,  theyYe  hot  dip  galvanized 
after  fabrication  to  provide  a  maintenance  free, 
long  lived  and  attractive  installation.  ROHN  towers 
are  known  and  used  throughout  the  world  .  .  .  for 
almost  a  quarter  century  . .  .  in  most  every  type  of 
operation.  You'll  be  in  good  company.  Why  not 
check  with  your  distributor  today? 
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9519  MAIN  STREET 
WHITMORE  LAKE,  MICHIGAN 

48189 
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HOURS:  10:30  to  6p.m.  Daily. 


spaced  from  the  loading  coil   to  have  no 
capacitive  effect. 

The  results  on  2  meters  have  been  gratify- 
ing. My  simplex  channel  buddy  reports  that 
he  no  longer  loses  me  on  the  way  to  work  in 
the  morning.  On  weaker  signals,  flipping 
back  and  forth  between  the  VaK  whip  and  the 
J  makes  the  difference  between  hearing 
them  and  not 

What  is  presented  here  is  not  original  by 
any  means.  The  J  antenna  has  been  around 
for  many  years.  What  is  new  is  the  adapta- 
tion to  an  existing  product  which  many  of 
us  already  own.  The  same  concept  could 
undoubtedly  be  applied  to  other  manufac- 
turers' low  frequency  mobile  antennas.  It's 
nice  to  be  able  to  put  out  a  solid  signal  and 
get  the  car  into  the  garage  too! 


. .  .W3HTF 
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Associate  Editor 


Can  Those  Split -Split 


Cha 


nne 


Work? 


It's  needless  to  say  that  Two  Meter 
FM  is  the  hottest  thing  to  hit  the 
amateur  radio  world  since  the  advent 
of  SSB.  In  large  urban  areas,  such  as 
New  York,  Boston,  San  Francisco  and 
Los  Angeles,  the  growth  pattern  is 
easy  to  follow:  Just  listen  to  the 
number  of  new  call  signs  appearing 
daily  on  your  local  repeaters.  New- 
comers, Old-Timers  and  everyone  in 
between  are  buying  Two  Meter  radios 
and  getting  their  share  of  the  "Fun 
Mode/'  In  some  areas  the  overcrowd- 
ing is  getting  to  the  point  where  the 
local  Repeater  Councils  are  being  put 
into  the  position  of  reassessing  the 
band-plan/activity  amount  ratio  in 
order  to  find  a  way  to  sanction  new 
repeater  systems.  One  of  the  solutions 
being  seriously  considered  is  the  split- 
split  or  15  kHz  separation  repeater. 
Before  going  any  further,  it  may  be 
best  to  explain  what  a  split-split 
repeater  is  and  where  the  term  comes 
from.  In  the  days  before  the  national 
adoption  of  what  is  known  as  the 
Modified  Texas  Plan,  areas  that  had 
some  form  of  standardization  used 
channels  that  were  60  kHz  from  one 
another  with  600  kHz  spacing 
between  input  and  output.  As  the 
need  for  more  channels  grew,  along 
with  the  need  for  some  form  of 
national  standardization,  the  60  kHz 
channels  were  "split"  and  we  now  had 
twice  the  number  of  available 
channels,  separated  by  30  kHz  and 
Still  retaining  the  600  kHz  separation 
between  input  and  output.  For  the 
past  two  years  this  has  more  than 
supplied  the  needs  of  most  cities  - 
even  one  as  large  as  Los  Angeles. 
However,  it  is  apparent  that  no  level- 
ing off  point  for  the  number  of 
amateurs  coming  to  two  is  in  sight, 
and  as  their  numbers  increase  so  do 
the  demands  for  new  repeaters.  Again, 


the  most  logical  approach  you  might 
think  would  be  to  again  "split"  from 
30  kHz  to  15  kHz  separation  between 
systems,  and  again  double  the  number 
of  channels.  You  do  not  need  an 
electronic  calculator  to  do  the  math 
on  that  one.  But  hold  it!  Is  splitting 
again  the  best  solution?  While  I  do  not 
claim  to  be  an  expert  on  the  subject 
of  split-split  repeater  systems,  I 
suspect  that  I  might  be  a  bit  more 
familiar  with  the  pitfalls  that  may 
appear  when  such  a  system  is  being 
put  on  the  air  —  since  I  had  the 
dubious  honor  of  being  the  first  to  try 
such  (along  with  my  good  buddy 
Larry  Levy  and  the  rest  of  the  Kings 
County  Repeater  Association).  For 
better  or  worse  this  is  the  story  of 
WA2ZWP,  how  it  got  started,  why  we 
wound  up  on  a  split-split  channel  and, 
most  important,  what  we  learned  in 
the  process. 

WR2ACV,  as  it  is  now  known  in 
New  York  City  FM  circles,  began 
about  2  am  one  cold  January  morning 
in  1970.  Even  the  original  members  of 
the  KCRA  are  probably  not  aware  of 
that  Larry  and  I  had  been  putting  in 
some  long  hours  in  our  TV  service 
business  and  had  stopped  on  our  way 
home  to  grab  a  late-night  snack  before 
going  forth  to  grab  forty  winks.  We 
were  both  very  active  on  the 
WA2SUR  system  {now  WR2AAA)  but 
with  SUR's  phenomenal  growth  it  was 
getting  hard  to  keep  a  QSO  of  any 
length  going  with  ourselves  or  our 
friends.  That  evening  Larry  suggested 
that  he  and  I  put  up  our  own  repeater; 
we  discussed  the  possibilities  with 
regard  to  our  available  time,  shrugged, 
and  for  the  moment  shelved  the  idea. 
Though  we  discussed  the  matter  from 
time  to  time  over  the  next  eight 
months,  it  was  not  until  Larry  had 
interested  a  number  of  other  amateurs 


and  {through  one  of  them)  procured  a 
site  that  the  KCRA  was  officially 
formed  and  work  begun  on  the 
machine.  During  that  time  the  North- 
east Repeater  Association  had  been 
formed  and  by  the  time  our  group 
approached  them  for  an  allocation,  all 
standard  30  kHz  split  channels  had 
been  assigned.  We  were  left  with  the 
alternative  of  accepting  a  split-split 
channel  pair  or  scrapping  the  whole 
project.  We  elected  to  go  with  what 
we  could  get,  and  that  turned  out  to 
be  146,205  in,  146,805  out.  In  May 
'71 ,  after  a  month  of  part-time  on  the 
air  smoke  testing  {and  that  term  is  in 
no  way  used  loosely)  ZWP  went  into 
full  operation  and  we  started  to  learn 
a  lot  about  the  world  of  spfit-spfit 
systems  —  from  both  the  owner  and 
the    user    standpoint. 

In  regard  to  the  latter,  those  of  us 
using  converted  two-way  commercial 
equipment  found  little  or  no  problem 
using  the  system.  About  half  of  us 
were  running  mobile  with  various 
Motorola  or  RCA  radios,  and  to  us 
ZWP  was  like  any  other  machine.  On 
the  other  hand,  the  rest  of  ZWP's 
inhabitants,  who  were  using  the 
"made  for  amateur  radio  use"  type 
transceiver,  suffered  severe  co-channef 
interference  from  both  .19% 79  and 
.22-. 8 2.  This  held  true  for  both 
American  made  as  well  as  Japanese 
import  transceivers.  The  cause  of  this 
problem  was  the  lack  of  if  selectivity 
exhibited  by  this  equipment  and,  in  a 
number  of  cases,  changing  the  ceramic 
i-f  filter  and  its  associated  components 
proved  to  be  a  cure.  Radios  using  the 
Murata  filters  were  the  easiest  to 
change  since  Murata  has  an  office  in 
New  York  and  was  able  to  supply 
direct  replacement  filters  with  steep 
selectivity  curves.  Changing  from  the 
factory  supplied  "B"  filter  to  a  series 
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"F"  filter  solved  the  problem  in  my 
IC-2F  Base  Radio,  Since  much  of  the 
equipment  now  available  was  not  on 
the  market  during  the  time  that  ZWP 
operated  ,205-805,  I  cannot  give  any 
evaluation  on  other  newer  equipment. 
Suffice  it  to  say  that  if  you  intend  to 
operate  on  a  split-split  system  be 
prepared  for  the  possibility  of  exten- 
sive modification  of  your  radio  if  it  is 
of  1972  or  ear  tier  vintage.  Simply 
said,  you  will  need  a  receiver  with 
very  narrow  i-f  bandwidth,  com- 
parable to  a  Motorola  "A"  Strip  using 
a  Narrow-Band  Permakay  filter.  That's 
about  plus  or  minus  5  kHz  deviation 
acceptance,  10  kHz  overall!  A  "tight" 
front-end  won't  hurt  matters  either. 

I  n  this  respect  a  word  of  caution,  I  n 
many  radios,  especially  the  imports, 
making  the  necessary  modifications 
may  not  be  easy  if  you  are  not 
thoroughly  acquainted  with  the  art  of 
working  on  a  tightly  packed  circuit 
board  chocked  full  of  easily  damaged 
miniature  components.  If  you  have 
never  tried  it  before,  I  seriously 
suggest  getting  someone  who  has  the 
proper  experience  to  do  it  —  or  let  the 
manufacturer's  representative  perform 
the  work.  You  may  have  no  idea  how 
easy  it  is  to  create  an  expensive  repair 
bill  for  yourself  in  that  way.  This  is 
one  time  you  should  let  the  experts 
do  it  and  pay  whatever  it  costs,  ft  will 
probably  be  cheaper  that  way.  Not 
only  is  the  new  narrow  filter  needed, 
but  modification  to  the  audio  and 
squelch  circuits  for  proper  audio 
recovery  and  squelch  circuit  action  is 
atso  necessary. 

So  far  we  have  discussed  the  split- 
split  repeater  in  relation  to  its  users. 
How  about  its  effect  on  the  rest  of  the 
FM  community?  Initially,  it  was  a 
disaster,  especially  to  the  two  systems 
on  either  side  of  us.  Our  deviation 
peaks  were  playing  havoc  with  .  19-.79 
and  .22-.S2,  even  after  careful  check- 
ing with  a  deviation  meter.  As  the 
newcomer,  and  in  order  to  live  in 
harmony  with  the  rest  of  the  systems, 
we  finally  dropped  the  average  devia- 
tion level  to  4  kHz  and  went  direc- 
tional in  our  antenna  system.  In  turn, 
this    limited    our    coverage  area   and 
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Fig.  2,  The  MWRA  Inverted  Split-SpHt  plan  using  existing  Southern  California  Repeaters. 
Note  that  the  user's  receiver  sees  a  clear  30  kHz  channel  at  all  times  unless  close  to  a 
station  on  the  input  to  an  adjacent  repeater.  This  plan  has  been  adopted  and  implemented 
by  SCRA  for  Southern  California, 


many  people  complained  that  the 
repeater's  audio  seemed  low.  Well,  it 
was  —  part  of  the  price  we  had  to  pay 
for  being  on  a  15kHz  channel. 

Had  we  owned  something  like  an 
Altec  Audio  AGC  Amplifier- Processor 
we  could  have  remedied  the  situation. 
Ah,  but  they  cost  the  kind  of  money 
not  found  in  amateur  circles.  This 
broadcasting  industry  device  permits 
you  to  have  a  constant  audio  output 
amplitude  level,  regardless  of  the 
input  level.  !  now  have  one  of  these 
gems  sitting  in  the  closet  and  I  can 
assure  you  that  it  will  be  part  of  any 
future  system  I  put  up,  regardless  of 
band  or  split. 

When  we  planned  ZWP,  we  hoped  it 
would  become  an  alternate  5UR,  and 
to  that  end  had  installed  a  Super- 
Stationmaster  as  the  receiving  antenna 
with  the  intention  of  eventually  pur- 
chasing a  Duplexer  for  the  system. 
When  the  co-channel  interference 
problem  became  evident  and  forced  us 
to  go  to  a  directional  transmit  pattern, 

that  dream  sort  of  ended  for  me.  I 
think  we  were  lucky  in  that  the  two 
other  systems  were  to  the  west  of  us, 
and,  using  a  final  combination  of  a  3 
element  vertical  beam  and  a  3  dB  gain 
vertical  fed  through  a  co  phasing 
harness,  we  were  able  to  create  a 
bearable  though  not  perfect  compro- 
mise. Keeping  the  transmitter  power 
at  about  20  Watts  out  also  helped,  but 
frustrated  many  users  in  peripheral 
areas  of  our  coverage.  The  machine 
could  hear  a  lot  more  than  it  could 
talk  to,  but  it  had  to  be  that  way  in 
order  to  survive  at  all.  It  also  created 
some   rather  weird  deadspots   in   our 
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Fig.  1.  The  ARRL  adopted  Modified  Texas  Plan  showing  15  kHz  splits  implemented  and 
assuming  5  kHz  deviation.  Assuming  nominal  20  kHz  user  receiver  bandwidth ,  massive 
interference  can  result  necessitating  modification  to  user's  radio. 


prime  coverage  area.  In  fact,  it  was 
possible  to  drive  east  along  Atlantic 
Avenue,  still  have  the  Williamsburgh 
Bank  Building  in  sight  (the  former 
home  of  the  machine)  and  not  be  able 
to  hear  it  —  a  fact  that  a  number  of 
users  will  attest  to,  myself  included. 
Yet  with  all  its  problems  it  still 
managed  to  cover  Brooklyn,  Queens 
and  part  of  Long  Island's  South  Shore 
fairly  welL  Not  the  super-repeater  of 
our  dreams,  but  something  better  than 
nothing.  If  we  proved  anything  in  the 
year  that  ZWP  was  on  .2  05. 805  it  was 
that  a  split-split  system  could  exist  in 
even  as  densely  repeaterized  an  area  as 
New  York  City  if  we  were  willing  to 
make  a  lot  of  sacrifices.  That's  where 
things  stood  in  September  '72  when  I 
left  New  York  and  moved  here  to  Los 
Angeles. 

As  a  point  of  interest,  ZWP  (now 
WR2ACV)  has  found  a  better  way  to 
survive  —  thanks  to  a  rather  dedicated 
number  of  supporters  who  wouldn't 
give  up.  In  November '73  the  machine 
came  back  on  the  air  after  almost  nine 
months  of  silence.  In  the  interim  a 
number  of  changes  had  taken  place,  in 
the  form  of  a  totally  solid-state 
system,  a  new  site  in  lower  Manhattan 
and  a  shift  to  a  one  megacycle  separa- 
tion pair  of  147.43  in,  146.43  out 
This  was  quite  an  improvement  over 
the  system  I  had  said  goodbye  to  (as  I 
recently  found  out  on  a  trip  to  NYC). 
In  this  you  have  the  final  chapter  of 
the  original  WA2ZWP,  as  far  as  I  know 
the  first  "big-city"  split-split  repeater. 

What  did  we  learn  from  all  this? 
First,  anything  is  possible  if  you  are 
willing  to  pay  the  price.  In  our  case, 
the  cost  was  both  limited  coverage 
and  adjacent  channel  problems  for 
many  of  our  users.  The  split-split 
system  will  work  if  you  are  willing  to 
hold  to  the  limitations  it  entails.  First, 
don't  try  to  put  a  wide  coverage 
system  on  such  an  allocation.  If  you 
need  wide  coverage  then  either  make 
use  of  one  of  the  established  systems 
or,  if  you  simply  must  own  your  own 
repeater,  put  it  on  220  MHz.  Heaven 
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knows  we  need  as  much  activity  up 
there  as  possible.  However,  if  Two 
Meters  is  a  must  for  you,  then  I  can 
only  suggest  that  all  parameters  be 
carefully  considered  before  erection 
of  such  a  system.  Carefully  analyze 
where  all  your  prospective  users  will 
live  and  what  areas  they  normally 
cover  in  their  daily  routine.  Then 
choose  a  site  that  will  afford  the 
proper  coverage  while  utilizing  the 
minimum  necessary  power  for  good 
quality  communication.  In  cities  such 
as  Los  Angeles  and  San  Francisco  we 
have  an  advantage  in  terrain  type 
which  may  prove  to  the  benefit  of  this 
type  of  allocation:  Mountains  and 
valleys.  Using  .205  —  .805  as  an 
example,  if  I  were  to  put  such  a 
system  up  to  cover  the  San  Fernando 
Valley  where  I  live,  I  would  put  it  on 
the  tallest  structure  I  could  find  at  the 
base  of  the  Valley  —  not  on  one  of  the 
surrounding  mountains.  It  is  doubtful 
that  such  a  system  sitting  100  feet' 
above  street  level  would  bother  .19  — 
,79  in  Anaheim  or  ,22  —  .82  in 
Pomona,  both  about  50  miles  away. 
Running  nominal  power,  it  could 
cover  this  area  far  better  than  simplex 
and  yet  the  mountains  would  act  as  a 
natural  shield,  containing  the  trans- 
mitted signal  to  this  area.  On  receive, 
they  would  have  the  same  effect  in 
relation  to  the  two  other  systems, 
minimizing  co-channel  interference 
problems.  Using  a  site  atop  one  of  the 
mountains  would  most  likely  play 
havoc  with  the  other  systems.  Along 
the  same  fine  of  thought,  it  will  be 
necessary  for  repeater  councils  con- 
sidering the  sanction  of  such  alloca- 
tions to  assign  frequency  pairs  that  are 
as  geographically  separated  from 
established  systems  as  possible.  Also 
they  must  establish  operating  para- 
meters before  making  such  assign- 
ments, and  enforce  their  decisions.  In 
amateur  radio,  peer  pressure  is  the 
best  weapon. 

From  the  foregoing,  you  might  get 
the  impression  that  using  split-split 
channels  in  areas  with  heavy  repeater 
density  (areas  where  there  are  no 
more  30  kHz  channels  to  be  had)  can 
lead  to  more  problems  than  it  can 
solve.  Well,  give  hams  what  seems  to 
be  an  insurmountable  problem  and 
someone  always  finds  a  solution. 
There  had  to  be  a  way  to  utilize  all 
those  vacant  15  kHz  channels  and  do 
so  with  a  minimum  of  impact  on 
those  already  on  the  air,  both  repeat- 
ers and  users.  This  was  the  problem 
that  faced  Southern  California  and  its 
repeater  coordinating  organization  fast 
January.     The     Southern     California 


Repeater  Association  had  a  long  list  of 
applications  for  two  meter  channel 
assignments  and  no  channels  to  give 
out.  They  had  run  out  of  available 
spectra  two  years  earlier.  A  decision 
was  made  to  issue  the  tertiary  15  kHz 
channels,  but  based  on  a  suggestion 
made  to  the  SCR  A  by  Bob  Thornburg 
WB6JPI,  President  of  the  Mt.  Wilson 
Repeater  Association  (and  after  care- 
ful consideration  by  the  SCR  A  Tech- 
nical Committee),  SCR  A  elected  to 
issue  the  tertiaries  on  an  inverted 
basis. 

Under  the  MWRA*  plan,  the  inputs 
of  the  tertiary  allocations  are  put 
between  the  outputs  of  existing 
systems  and  the  outputs  of  the 
tertiaries  are  between  the  inputs  of 
existing  systems.  This  means  that  the 
average  user's  receiver  always  sees  a 
clear  30  kHz  slot  unless  his  next  door 
neighbor  happens  to  be  transmitting 
on  a  repeater  input  15  kHz  away,  and 
in  that  case  it  would  take  more  than  a 
narrow  receiver  to  solve  this  problem. 
If  some  interference  does  occur 
between  systems,  then  only  the 
receiver  of  the  repeater  will  require  an 
up-grade  in  the  selectivity  department 
—  or  an  adjustment  to  the  repeater 
transmitter's  deviation.  In  99%  of  the 
cases,  the  user  will  be  unaffected  and 
will  not  have  to  go  through  the  agony 
of  tearing  into  his  radio.  Sounds  nice 
you  say,  but  can  it  really  work? 

Probably  the  busiest  open  repeater 
in  the  United  States  is  the  Mt.  Wilson 
based  WR6ABE  system  that  boasts 
close  to  600  users  at  present.  Due  to 
its  location  on  Mt.  Wilson's  broad- 
casters' row,  Burt  Weiner  K60QK  was 
forced  to  put  ABE  on  a  rather  non- 
standard frequency  pair  in  order  for 
the  system  to  function  without  inter- 
ference to  or  from  other  electronic 
inhabitants  of  the  mountain.  ABE's 
input  is  147.435  MHz,  technically  a 
split-split  channel.  {Its  output  is 
146.40  MHz  in  case,  anyone  is  inter- 
ested in  using  it  on  a  visit  to  LA.  All 
are  welcome.)  Not  quite  two  years 
ago,  another  repeater,  WR6AAB, 
came  on  the  air  utilizing  147,500  for 
an  output.  This  put  AAB's  transmitter 
but  15  kHz  from  ABE's  receive  fre- 
quency. Initially,  there  was  some 
minor  interference  to  ABE,  but  Burt 
simply  called  Dave,  the  owner  of 
AAB,  and  the  two  of  them  solved  the 
problem  in  short  order.  This  was 
because  there  was  only  one  trans- 
mitter  interfering  with   one   receiver 

*For  a  free  copy  of  the  fofWRA  Plan, 
send  a  SASE  to;  Ml.  Wilson  Repeater 
Association,  P.O.  Box  10193, 
Glendale    CA    91 209. 


and  the  owner  of  each  was  competent 
in  the  fine  points  of  two-way  radio 
communication.    It    was  two  people 
working    together    which    solved   the 
problem,    saving    a    couple    hundred 
users  from   running  out  to  get  their 
radios  modified  as  woufd  have  been 
the    case    had   it   been   two    repeater 
outputs  interfering  with  one  another. 
While  this  is  by  far  the  best  plan  to 
date   for   utilization   of   the    15    kHz 
split-splits,  and  one  that  Burt  and  Bob 
deserve  a  lot  of  credit  for  coming  up 
with,  it  is  by  no  means  a  carte  blanche 
cureall.  What  I  said  before  about  the 
responsibility  of  repeater  councils  to 
be  judicious  in  geographic  spacing  still 
holds  true,  as  it  does  for  site  location 
and  keeping  a  careful  eye  on  those 
deviation   peaks.   In  fact,   it  puts  the 
same  burden  for  proper  system  main- 
tenance on  alt  existing  systems  as  well 
as  the  new  systems.  Why?  Well,  when 
all  the  tertiary  splits  are  assigned  and 
operational,  all  repeaters  wilt  be  split- 
splits  (technically)  in  relation  to  one 
another.    This  will    force  the  system 
that  has  been  thinking  of  narrowing 
its   receiver   bandwidth   to  do  sof  as 
well   as  to   keep  a  sharp  eye  on  its 
transmitter's    deviation.   All    systems, 
new  and  old,  will  be  forced  to  follow 
the  same  parameters,  but  the  inverted 
split-split  plan  negates  the  problem  to 
the  user.  It  puts  all  responsibility  on 
the   repeater   owners.   With  tight  re- 
ceivers, you  will  find  that  your  users 
will  be  wandering  off  frequency  a  lot 
less  often.  Perhaps  an  automatic  on- 
channel    ID   tone  similar  to  the  one 
used  on  WR6ABN   and  described  by 
Art  Gentry  W6MEP  in  QST  Magazine 
will  be  a  great  aid  in  corralling  your 
users  on  your  channel  If  I  had  ZWP 
to  do  over  again,  I  would  have  gone 
.805  in,  .205  out.  Who  knows,  had  we 
thought  of  it  then,  it  might  still  be 
there  now. 

The  SCR  A  has  already  imple- 
mented the  inverted  split-split  system 
that  we  might  here  dub  the  MWRA/ 
SCRA  Plan,  and  at  the  outset  it 
appears  to  be  a  success.  It  will  take 
time  to  know  for  sure  and  I  will  do 
my  best  to  keep  you  all  informed 
through  Looking  West.  By  the  time 
you  read  this,  WR6ACK  will  have 
moved  to  .805  —  .205,  to  clear  their 
present  channel  for  a  wide  coverage 
Baja  California  repeater,  and  another 
system  is  already  in  the  works  for 
147.705- .105. 

If  all  this  seems  unfair  to  you,  I 
agree,  but  it  is  a  necessity  if  the 
split-split  type  allocation  is  to  survive, 
You  might  ask  yourself  the  question, 
"Why  should  our  group  be  forced  to 
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live  with  restrictions  that  don't  face 

others?"  The  answer  is  that  you  are 

late  getting  started  in  the  game  and 

you    are    being    handed    whatever    is 

available.  You  are  the  newcomer  and 

there  are  many  ahead  of  you.  Working 

within  the  known  limitations  is  a  heck 

of   a   lot    better  than   not  having  a 

system  at  ail.  Don't  try  to  cover  the 

world  with  a  split  split  system,  as  it  is 

easy   to   make   enemies  quickly  that 

way,   That's  the  last  thing  you  need. 

Remember  that  you  may  be  the  first 

in  your  area  to  be  assigned  such  an 
allocation,  and  everyone's  eyes  will  be 

on  you.  Do  things  right  and  you  may 
become  famous  for  pioneering  a  new 
frontier  in  your  city. 

Are  there  alternatives  to  the  split- 
split?  The  best  one  I  know  of  is  to 
foster  interest  in  the  development  of 
220  MHz  systems.  At  this  writing 
Southern  California  accounts  for 
better  than  50%  of  the  220  activity 
nationwide  and  has  found  it  to  be  far 
superior  to  Two  Meters.  Also,  if  450 
MHz  is  not  over  populated,  consider 
helping  populate  that  band.  (Forget  it 
in  California;  we  already  need  an 
additional  10  MHz  up  there  to  handle 
the  existing  activity!)  450  is  even 
superior  to  220  in  what  it  will  cover. 
And  don't  forget  good  old  Six,  Meters. 
There  is  cheap  equipment  aplenty  and 


that  band  in  most  areas  is  all  but 
deserted.  If  we  don't  populate  it  soon, 
someone  might  get  the  idea  that  it 
would  be  a  good  place  for  another  CB 
band. 

Another  alternative  might  be  a  total 
restructuring  of  the  Two  Meter  FM 
Repeater  sub-band  as  is  being  experi- 
mented with  by  WR2AAA  and 
WR2ACV  in  New  York  City,  Tecfv 
nically,  a  1  MHz  separation  between 
input  and  output  is  far  superior  to  the 
present  600  kHz,  and  you  could  put  a 
repeater  every  20  kHz  without  much 
chance  of  co-channel  interference. 
You  could  get  a  few  more  repeaters  in 
that  way,  especially  if  you  shift  all 
simplex  below  146  MHz.  On  the  other 
hand,  the  cost  of  implementing  such 
an  idea  on  a  nationwide  basis  would 
be  quite  high  in  relation  to  the  bene- 
fits derived.  That  is,  if  you  could  ever 
get  the  whole  country  to  agree  on  the 
switch.  How  many  years  did  it  take  us 
to  agree  on  the  present  system?  Oh 
yes,  and  what  about  all  those  synthe- 
sized radios  designed  around  a  600 
kHz  offset?  Well,  many  of  them  will 
require  some  modification  anyhow,  if 
split-splits    proliferate. 

Our  final  alternative  is  to  petition 
the  FCC  to  change  the  rules  banning 
amateur  repeaters  below  146  MHz+ 
That's  not  without  its  drawbacks,  too. 


Just  below  146  MHz  is  the  part  of 
Two  Meters  used  for  satellite  cortv 
munication  andr  unlike  with  a  re- 
peater, you  cannot  ride  up  to  your 
favorite  Amateur  Communications 
Satellite  to  plug  a  new  crystal  into  the 
receiver.  Even  if  we  could  convince 
the  FCC  that  we  must  expand  down- 
band  we  must  also  remember  that  FM 
is  not  the  only  mode  in  use  on  Two 
Meters  and  we  must  respect  the  rights 
and  interests  of  others.  If  you  only 
operate  FM  on  Two,  you  are  missing  a 
good  part  of  the  fun  that  band  has  to 
offer.  There  is  a  lot  of  interesting  stuff 
between  1 44  and  1 46, 

There  might  be  other  alternatives 
yet,  but  at  this  late  hour  I  cannot 
think  what  they  are,  I  suspect  that  the 
heavily  populated  areas  will  go  the 
split-split  route  en  masse  and  that 
they  will  do  so  soon.  If  you  wind  up 
with  one  of  these  allocations,  I  can 
only  suggest  that  you  strictly  adhere 
to  any  parameters  of  operation  set 
forth  by  your  local  Repeater  Council 
and  play  it  by  the  rule-book.  In 
retrospect,  I  kind  of  wish  there  had 
been  a  rule-book  back  in  January  '70 
when  at  some  ungodly  hour  INM  said, 
"Let's  put  up  our  own  repeater/'  It's 
a  heck  of  a  lot  easier  to  follow  one 
than  to  help  write  one  the  hard  way! 

...  WA6ITF 


AMERICA'S  FINEST 

telescoping,  tilt  -  over 
amateur  radio  towers. 

SAVE?  Buy  direct 
from  the  factory! 

Heights  to  115  feet  Imme- 
diate delivery!  Guyed 
towers  also  available  to 
any  desired  height.  See 
your  dealer  or  phone  us 
direct:  Area  Code  813/ 
677-7144.  Write  or  phone 
TODAY! 


MF80G8,  8  BIT  CPU;  $51.00;  8038,  VCO:     ....  $ 

MM5203CM  ,  2048  BIT  RE-PROM: ,  $1 

NEC6003,  2048  BIT  RAM:  $9.00;  1 1  01  A  RAM:  $ 
1  103A  2,  1  K  RAM:  $3.95;  MCM7001 ,  1  K  RAM:  $ 
MM5260,  1  K  RAM:  $3,95;  3301,  1  K  RAM:  ...  $ 
3106,  256  BIT  RAM:  $2,25;  8223,  256  PROM:  $ 
AY5-1008,  TTY  RX:  $6.00;  AYS1010,  TTY  TX:$ 
XR2240,  PROG.TIMER:  $5.95;  XR2307,  CCO:    $ 


12  DIGIT,  7  SEC,  .3"HI,  NEON  DISPLAY:  .  .  . 
NE555,  TIMER:  $,90;  NE556r  DUAL  TIMER:  t 
NE526,  VOLT.COMPAR:  $1,55;  LASCRP  l-R:    . 

2518,  HEX  32  BIT  SHIFT  REG:    , , 

2524,  512  BIT  SHIFT  REG:    

8263,  3  INP,  4  BIT  MULTIPLEXER:     ... . 

8267,  2  tNP,  4  BIT  MU  LTIPLEXER:     ,  .  . 

LASER  DIODE,  4W,  l-R:  $8,50;  QUAD  2N3725 


$ 
$ 
$ 
$ 
$ 
$ 
$ 


4,9  5 
6.50 
2.00 
8.95 
3.50 
4,25 
6,00 
5,25 
6.50 
2.25 
1.00 
6.25 
6,20 
6.50 
3.50 
$.50 


E-Z  "W^V"^"     . 


RO.  Box  22845  '  'w"***""- 
Tampa,  Florida  33622 


100%  Satisfaction  Guaranteed,  Catalog  104 

ELECTRONIC  DISCOUNT  SALES 

138  ISL  81st  ST.,  MESA,  ARIZONA  85207 


NEW  HIGH  PERFORMANCE  LIGHTWEIGHT 
ANTENNAS  for  80  through  10  meters  designed  for 
maximum  efficiency  without  using  inductors.  Capaci- 
tors, or  traps.  Each  antenna  is  complete  ready  to 
install.  1  5  day  return  privilege. 

The  NEW  DE-8010  covers  SO  through  10 
meters    plus   adjacent  MARS  frequencies.   Included   is 

100'  of  low  loss  foam  filled  twin  lead,  a  batun,  and  a 
coaxial  cable  with  connector.  130*  long  for  only 
£89.50  plus  $2  ship. 

The  new  DE-4015  covers  40  r  20,  and  15 
meters.  An  excellent  triband  antenna  for  fixed  or 
portable  use.  Included  is  100'  of  RG-58/U  cable  with 
connector.  65'  long  for  only  $45.50  plus  $2  ship. 

Also    active     CW    filters    with    built    in    power 
supplies  and  audio  power  amplifiers. 
Write  for  Brochure. 

DYNAMIC  ELECTRONICS 

P.O.  Box  1 131,  Decatur,  Alabama  35601 
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Saving  the  15m  Quad- 
By  converting  it  to  20m 


With  the  sunspot  scene  still  on  the 
decline  and  various  scientific  guesses 
about  its  tow  point  ranging  from  mid  '76  to 
mid  '77,  many  OMs  who  enjoyed  DX  on  1  5 
meters  wish  they  had  a  good  antenna  setup 
on  20  meters.  Although  there  doesn't  appear 
to  be  much  difference  between  antenna 
lengths  on  15  and  20  meters,  amateurs  who 
have  built  cubical  quad  antennas  will  readily 
testify  to  the  noted  difference  in  structual 
size,  rotator  requirements,  etc.,  between  a 
15  and  20  meter  quad.  For  this  reason, 
many  amateurs  choose  to  build  a  15  meter 
quad  while  band  conditions  on  15  were  still 
good  for  DX.  Good  DX  openings  on  1  5  are 
now  becoming  short  in  duration  and  more 
and  more  rare,  and  this  situation  will  con- 
tinue for  several  years. 

The  sunspot  situation  is  not  new,  of 
course,  but  it  brought  to  light  again  the 
methods  amateurs  used  years  ago  to  get  their 
10  and  15  meter  antennas  to  operate  effi- 
ciently on  the  lower  frequency  bands.  One 
very  interesting  method  was  developed  by 
some  European  amateurs  to  do  this  with 
cubical  quad  antennas  and  that  is  the  subject 
of  this  article.  In  contrast  to  the  methods  of 
inductive  loading  of  cubical  quads  which 
have  been  presented  in  more  recent  years,  no 
loading  coils  are  involved  and  an  absolute 
minimum  of  alteration  to  the  cubical  quad 
reflector  and  driven  elements  is  necessary. 

The  basic  idea  behind  the  conversion 
scheme  is  shown  in  Fig.  1.  Fig.  1(a)  shows  a 
single  quad  element  as  it  normally  appears. 
The  total  circumference  is  somewhat  over  a 
wave  length  at  the  operating  frequency.  One 
can  think  of  the  quad  element,  for  a 
moment,  as  a  folded  dipole  antenna  where 
the  two  parallel  wires  have  been  pulled  apart 
to  form  the  diamond  shape.  As  in  the  folded 
dipole  antenna,  the  high  impedance  points 


appear  at  the  end  of  the  antenna  or  in  the 
case  of  the  quad,  at  the  right  and  left  corners 
as  shown  in  the  diagram.  If  the  corners  are 
tucked  in,  as  shown  in  Fig,  1(b),  the  current 
flow  is  still  in  phase  in  each  of  the  two 
parallel  conductors.  The  resonant  frequency 
of  the  antenna  will  therefore  also  remain 
approximately  the  same  as  when  the  two 
parallel  conductors  are  replaced  by  a  single 
conductor  connected  to  the  high  impedance 
points  on  each  side  of  the  quad.  The  final 
form  of  the  shortened  quad  is  shown  in  Fig. 
1(c).  The  idea  is  really  not  very  new.  Some 
amateurs  may  remember  similar  lengthening 
schemes  being  applied  to  folded  dipoles 
when  those  antennas  were  the  "latest*1  thing. 
A  practical  application  of  the  foregoing 
scheme  is  shown  in  Fig.  2  as  applied  to  both 
the  driven  and  reflector  elements  of  a  15 
meter  quad  that  is  to  be  converted  for 
operation  on  20  meters.  An  approximately 
10  foot  long  piece  of  wire  is  run  from  each 
corner  of  the  driven  element  and  reflector 
along  the  plane  of  each  element  and  then 
parallel  to  the  boom.  Where  the  wires  run 
parallel  to  the  boom,  they  are  spaced  about 
15"  or  so  apart.  These  wires  have  to  be 
trimmed  in  the  tune-up  process  so  they 
should  be  initially  connected  together  at  the 
center  of  the  boom  as  simply  as  possible  by 
some  insulating  material.  Plastic  clothes  line 
(the  kind  without  a  metal  core)  will  suffice. 
Any  of  the  usual  tune-up  methods  for  a 
quad  can  be  used  but  a  simple  one  involves 
only  the  use  of  a  grid-dip  meter.  If  a  grid-dip 


Fig.    1.   Development  of  a  folding  technique  foe 
loading  of  a  cubical  quad  element. 
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meter  is  used,  check  its  frequency  readings 
first  on  the  station  receiver.  Some  of  the 
cheaper  kit  types  easily  can  be  off  in 
calibration  by  a  whole  amateur  band  and 
that  Is  not  going  to  suffice  for  antenna 
tune-up  purposes! 

A  grid-dip  meter  is  connected  directly  in 
one  of  the  antenna  elements  by  winding  a 
turn  of  the  antenna  wire  around  the  coil  of 
the  grid-dip  oscillator.  The  feeder  line  to  the 
antenna  is  disconnected.  First,  the  reflector 
element  is  tuned  with  the  driven  element 
terminals  shorted.  The  two  wires  attached  to 
the  reflector  are  equally  shortened  until  the 
grid-dip  meter  indicates  resonance  at  a  fre- 
quency about  5%  below  the  desired  oper- 
ating frequency.  The  grid-dip  meter  is  then 
used  on  the  driven  element  and  its  loading 
wires  trimmed  to  achieve  resonance  at  the 
desired  operating  frequency.  For  those  who 
are  enjoying  the  outside  weather  while  doing 
all  this,  a  further  refinement  of  the  reflector 
tuning  can  be  undertaken  to  achieve  either 
maximum  forward  gain  or  maximum  front 
to  back  ratio.  They  cannot  both  be  simultan- 
eously achieved.  The  5%  rule  described 
above  will  suffice  for  practically  all  situa- 
tions without  further  readjustment.  The 
antenna  may  be  fed  as  usual  by  coaxial  cable 
either  directly,  or  via  a  balun  transformer. 
The  bandwidth  of  the  modified  antenna  will 
depend  upon  which  segment  of  the  20  meter 
band  the  antenna  was  chosen  to  favor.  If  a 
typical  quad  is  tuned  up  to  the  middle  of  the 
20  meter  band,  the  swr  will  rise  to  no  more 
than  1 ,8  or  2.0  at  the  extreme  band  edges  so 
the  loading  system  has  a  minimal  effect 
upon  bandwidth.  The  typical  15  meter  quad 
so  modified  can  certainly  be  considered  to 
have  a  usable  bandwidth  which  encompasses 
the  entire  20  meter  band! 

The  results  achieved  with  antennas  modi- 
fied in  the  above  manner  have  all  been 
reported  to  be  very  good.  No  exact  measure- 
ment  data  is  available,  but  it  would  appear 
that  the  forward  gain  of  such  a  modified 
antenna  is  about  2-3  dB  less  than  a  full  sized 
quad  on  20  meters,  which  is  a  very  reason- 
able figure.  The  only  other  difference  noted 
between  the  modified  quad  and  a  full  size 
one  is  somewhat  increased  side  radiation 
from  the  modified  quad.  This  is  to  be 
expected  in  view  of  the  loading  wires  run- 
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Fig.    Z    Loading  of  the  driven  and  reflector  ele- 
ments of  a  cubical  antenna. 

ning  parallel  to  the  boom.  The  front  to  back 
ratio  appears  to  be  as  good  as  that  of  a 
full-size  quad.  It  should  be  noted  that  the 
converted  15  meter  quad  will  automatically 
have  an  element  spacing  on  20  meters  which 
is  smaller  In  terms  of  wave  length  than  that 
usually  recommended  for  quad  antennas.  If 
the  spacing  was  ,125X  on  15  meters,  it  falls 
to  .094A  on  20  meters.  Although  it  would  be 
unusual  to  have  the  possibility  of  extending 
the  boom  length  on  a  modified  1 5  meter 
quad,  if  this  could  be  done  so  that  it 
measured  J25X  on  20  meters  even  better 
results  should  be  possible. 

Two  final  questions  may  develop.  How 
about  a  dual  band  quad  by  switching  in  and 
out  the  loading  wires?  And,  can  a  20  meter 
quad  be  converted  in  a  similar  manner  for  40 
meter  operation?  A  dual  band  quad  pro- 
bably could  be  developed  by  some  method 
of  switching  in  and  out  the  loading  wires, 
Relay  switching  would  be  very  difficult 
because  the  points  of  connection  of  the 
loading  wires  to  the  quad  elements  are  both 
high  impedance  and  thus  high  voltage  points. 
Trap  switching  by  meansof21  MHz  traps  at 
the  connection  points  would  seem  to  be  the 
only  possible  solution.  There  is  a  greater 
jump  in  terms  of  wave  lengths  between  20 
and  40  meters  than  there  is  between  15  and 
20  meters.  But,  the  loading  scheme  des- 
cribed should  be  just  as  applicable  to  the 
conversion  of  a  20  meter  quad  to  40  meters. 
Reduced  bandwidth  (relatively)  and  some- 
what increased  side  radiation  are  to  be 
expected  in  such  a  conversion  but  this  may 
be  an  extremely  small  price  to  pay  when  one 
considers  the  enormous  difference  in  dimen- 
sions between  a  20  meter  and  40  meter 
cubical  quad. 


•    «    . 
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]  Get  on  the 


The  Full  FM  Line 
is  In  Stock  at... 
HAMTRONICS 


CUSH-CRAFT 
•  STANDARD 

•  CLEGG 

•  NEWTROfMICS 

•  ANT.  SPECIALISTS 
•  REGENCY 
•  DYCOMM 
•  DRAKE 
•  HY-GAIN 
•  GALAXY 


Jttst  call  the  .  .  . 


•Jf  SAVE  GAS  - 


UY  VIA  U.P.S.  - 


NO  CHARGE  TO  YOU 


•Jf-  We  trade  any  kind 
of  Electronic  Gear. 


•$(■  The  Largest  Stock  of  New  and 
Used  Ham  Gear  on  the  East  Coast. 


SONAR 
•  MOSLEY 
•  MIDLAND 
BIRD 
•  ICOM 
•  YAESU 

•  TEMPO 
•  KLM 
•  SWAN 


WHEELER  DEALER 

I Ivll  heal  any  deal  anywhere! 
(215)  357-1400/(215)  757-5300 


•)£  Use  your  Mastercharge, 

Bank  Americard, 

P.N.B., 

Swan, 

etc. 


Look  for  us  at  Dayton 


•  and  many  more. 
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Eric  Falkof  Kl  NUN 
96C  Charlesbank  Way 
Waltham  MA  02154 


The  Rime  Of 
The  Ancient  FMer 


1959 


The  tale  of  the  ancient  amateur 
With  rig  covered  o'er  with  grease 
Who  on  his  way  to  hamfest  far 
Said,  "Lord,  this  din  must  cease." 

"TheQRMandQRN 

For  ears  as  old  as  mine 

Cause  headaches,  gas  pains,  other  i 

Cured  naught  by  dramamine. 


s, 


The  Ancient  FMer  traveled  to 
a  hamfest  with  his  mobile  AM 
rig  installed  in  his  car. 


"There  must  be  sigs  that  crystal  clear 
Can  enter  ears  so  old, 
Of  such  a  mode  that  rings  so  true 
I  have  ne'er  been  told. 


"Methinks  this  mode  called  FM 
Like  taxis,  police  and  fire, 
It  sounds  so  clear  and  trouble  free 
It  may  be  what  I  desire." 

So  the  FMer  reviewed  the  magazines 
And  found  a  rig  so  true, 
He  pruned  the  coils  and  dutifully  toiled 
Til  finally  said,  "  'twill  do." 


The  Pre  progs  and  FM  77?  Us  were  examined 
until  a  workable  unit  was  found. 


1969 


With  crystals  set  on  ninety-four 
And  squelch  opened  wide, 
The  ancient  FMer  set  on  his  way 
To  travel  the  great  Divide. 


Having  won  a  Sweepstakes  ticket,  the 
ancien  t  one  is  freed  from  worldly 
tasks  and  starts  a  long  vacation. 
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"Hello  CQ"  he  cheery  called. 

But  not  a  sig  in  sight. 

"This  rig  be  damned!  This  mode  so  grand?" 

He  turned  the  squelch  down  tight. 

A  tail  burst  through  limiter  stage, 
"Oho!"  he  gladly  cried. 
Again  and  again  it  noisily  sang,  and 
"We  don't  call  CQ,"  the  voice  cried. 


The  ancient  FMer  makes  his  first  QSO. 


14  I  I 


I'll  not  offend  my  new-found  friend, 
But  please,  benevolent  sir, 
What  are  the  rules,  the  hints,  the  tools, 
Lest  your  wrath  I  incur?" 

Like  a  stone  the  speaker  sat  dumb. 
The  FMer  raged  and  cursed. 
The  speaker  sat  like  a  gnat, 
As  silent  as  at  first. 


The  FMer  learns  the  first  rule 
of  FM  operation. 


On  he  drove  across  the  road 
Into  a  town  so  bleak. 
A  QSO  was  in  progress.  He  called  .  . 
Alas,  his  sig  was  weak. 


MTry  again/'  a  voice  came  through, 
"I  can  hear  your  signal  clear. 
Three-four  transmit!  Quick  select  it 
And  use  the  repeater." 


A  new  aspect  of  FM  is  introduced 
to  the  (one  driver. 


"Repeater,  what  is  this?  It  cannot  exist! 
A  thing  heard  but  not  seen?" 
"Yes,  my  friend/'  the  voice  did  send, 
"It  is  the  great  machine. 


"Upon  the  hill  it  sits  so  sti 
'Til  signal  it  doth  detect- 
Then  retransmit  it  far  and  wide, 
Giant  antennas?  No  need  to  erect, 


"Your  3-4' rock  will  hit  the  spot 
Where  receiver  oven  is  tuned, 
The  greater  range  of  your  good  rig 
So  greatly  will  mushroom," 

The  ancient  one  looked  in  his  rig 
To  find  the  crystal  data, 
And  to  the  company  sent  a  request 
For  a  crystal  to  use  the  repeater. 


The  trick  of  using  the  repeater  is 

revealed. 


The  rocks  arrived  and  put  inside 
The  rig  so  grossly  complex, 


APRIL  1975 


109 


Another  channel  he  installed 
For  repeater  and  simplex. 

"Break!1'  he  called  and  gave  his  call 
As  all  on  freq  gave  way. 
"Emergency  station,  give  your  location 
Give  your  traffic  to  save  the  day!" 

11 1  only  wanted  to  say  halloo 
As  1  passed  your  city  location/1 
"Ne'er  repeat  your  woeful  deed 
As  *  Break*  is  for  emergency  stations." 


The  FMer  realizes  the  increasing 
sophistication  of  the  hobby. 


The  FMer  learns  his  second  lesson. 


"QRZed"  called  the  friend 
On  two  meters  as  westward  he  rode. 
"We  don't  use  Q-Codes.  We  say  1 0-8." 
And  silence  as  the  squelch  closed. 

The  QRM  it  grew  intense 
In  southern  California 
9-4  was  a  cacophony 
Of  stations  with  a  mania. 

Under  each  station  was  another 
And  yet  there  were  still  more. 
The  constant  jabber,  useless  palaver; 
Two  meters  became  a  bore. 


Individual  differences  in  operating 
become  apparent  in  different  locales. 


Growing  tired  of  so  much  talk  was 
wearisome  to  his  nerves. 


"I  must  escape  to  a  quieter  place 
With  antenna  farm  up  so  clear 
That  I  can  escape  from  valley  and  cape 
Yet  still  use  machines  far  and  near/1 

1973 

A  magazine  came  on  the  scene 

To  tell  of  developments  new, 

And  'stead  of  surplus,  commercial,  junk  box, 

The  imports  were  selling  here  too. 

"Smaller  still  than  commercial  swill, 
And  current  drain  so  low. 
This  is  the  way  to  operate; 
Multi-channel  too?  What  ho!" 

To  the  city. .  .What  a  pity, 
The  channels  are  so  thick, 
With  intermod  and  other  crud, 
Clean  signals  one  cannot  pick, 

Rice  box,  rice  box,  everywhere, 
Everyone,  foe  and  friend; 
Rice  box,  rice  box,  everywhere? 
Where  will  this  mess  all  end? 


Age  begins  to  tell  on  the  old  man. 


A  new  source  of  gear  was  revealed  to 
the  recluse. 


His  interest  revivifies  itself  upon 
reviewing  the  gadgets  available. 
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Capture,  capture,  cried  the  box, 

As  signals  weak  were  squashed; 

Turn  your  antenna,  this  time  we'll  getya 

"It's  time  my  hands  were  washed." 

He  sold  his  rig  and  danced  a  jig 
To  a  youngster  with  brand  new  call. 
"220?  450?  1296? 
I  have  done  them  alL" 


And  so  my  friend,  this  is  the  end 
Of  an  ancient  FMer,  No  lie! 
His  timer  has  passed,  and  now,  alas, 
He's  a  control  station  at  that  machine 
in  the  sky. 

5t  -JL-  -J/- 

T"  *T"  ^T" 


The  OM  contacts  his  final  Repeater. 


...  K1NUN 


A   Two  Meter 

Collinear  You  Can   Make 


French  Bishop  K4NOC 
2758  Burlington  Avenue  N 
SL  Petewburg  FL  33715 


Here's  a  relatively  easy  to  build  16 
element  collinear  for  2m  that  will  cost 
$10  or  less,  depending  on  your  junk  box  and 
scrounging  ability.  The  boom  and  supports 
are  1/2M  EMT  (thin  wall  conduit);  the 
elements  are  ;9cm  x  1mm  (3/8"  x  .040") 
wall  standard  aluminum  tubing.  Refer  to  the 
drawings  for  construction  details.  Dimen- 
sions are  to  center  lines  of  tubing.  !  used  ^8 
TW  solid  copper  wire  for  the  phasing  lines.  I 
stripped  off  the  insulation  and  spaced  them 
2cm  (3/4")  apart.  The  balun  is  made  of 
RG-8/U  and  its  length  is  a  little  shorter  than 
most  figures  in  radio  handbooks,  I  suggest 
starting  an  inch  longer  and  trimming  it  for  a 
good  match.  It  takes  a  little  time  to  achieve 
this  but  it's  worth  it. 

I  have  one  indication  of  antenna  gain  for 
the  record.  Dave  Springer  helped  me  by 
using  an  in-line  variable  attenuator  on  his 
receiver  We  compared  the  collinear  to  a  K 
wave  ground  plane  with  both  at  the  same 
height  and  both  fed  with  RG-8/U.  Dave  is 
about  six  miles  away  and  had  to  use  12  dB 
of  attenuation  to  drop  the  collinear  signal 
down  to  equal  that  of  the  ground  plane. 
Though  the  numbers  may  not  be  perfectly 
accurate,    they    do    indicate    a    substantial 


increase  in  gain.  If  you  would  like  more  than 
a  ground  plane,  give  this  beam  a  try.  You 
can  put  it  together  in  an  afternoon. 
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Parts  List 

1  -  1/2"  x  10' conduit;  4  -  1/2"  x  15"  conduit;  8 
-  3/8"  x  40"  aluminum  tubing;  8  -  3/8"  x  38" 
aluminum  tubing;  8  —  1/2"  black  plastic  pipe  tee; 
1  -  4"  x  4"  x  1/4"  aluminum  plate;  6  -  3/4"  or 
1"  U-bolts;  2  -  1  1/4"  or  1  1/2"  U-bolts;  50  -  4J6 
x  1  /2"  sheet  metal  screws. 

. .  .K4NOC 
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CHARGE  IT 
ON 


THE  INTERBANK  CARD 


CALL 


TOLL 

FREE 

NUMBER 

(Continental  48  States) 

800 
325-3636 

MO  CUSTOMERS  CALL 

314-993-6060 

COLLECT 


CHARGE  IT 
ON 


BANKAMERICARD 


tttfWMiii  /tfU 


CALL 


TRADE 

ON 

NEW 


CALL 
HAM  RADIO  CENTER 


TRADE 

ON 
USED 


(9  A.M.  -5P.M.  Central.  Closed  Sunday  and  Monday) 

FOR 
A  SQUARE  DEAL 


ON 


DRAKE 

TEMPO/ONE 

TEN/TEC 

CLEGG 

STANDARD 


YAESU 
SWAN 
COLLINS 
KENWOOD 

REGENCY 


We  carry  all  major  brands  and  a  large 
stock  of  used  reconditioned  equipment 

HAM  RADIO  CENTER  INC. 


8342  OLIVE  BL. 


RO.  BOX  28271 


ST.  LOUIS  MO  63132 
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Michael  W.  Babh  WB4UAN 

506  West  wood  Drive 
Louisville  KY  40243 


Do  You  Know  This  Man  ? 


T 


lb 


nrflhe  handle  here  is  Mike,  old  man,  and 
I'm  operating  mobile  on  the  outer 
expressway.  So  how  copy?  K4ABA,  this  is 
WB4UAN  mobile  four.  Go  ahead,  OM. 

"Okay,  Mike  . .  .  real  fine  .  . .  Yeeeaaahh. 
Lessee  here  . . .  WB4ANE,  I  believe,  and  the 
group  . . .  this  is  W4ABA  on  the  34/94  re- 
peater. You  gotta  real  fine  signal  there, 
Mick  . . .  stronger  than  that  last  fellow  that 
was  on  the  machine.  You  must  be  closer  to 
me  than  he  was.  A  little  noisy,  though,  at 
times.  My  handle  is  Bill.  Brother . . .  I  .  . . 
Love.  .  .Lucy.  Yeah!  Bill,  as  in  short  for 
William.  So  how  you  doin'  this  afternoon? 
WA4UNE  in  the  mobile  .  .  .  this  is  K4ABA  at 
the  base. 

"K4ABA  this  is  WB4UAN  mobile  four. 
The  call  is  Whiskey  ...  Baker .. ,  Four .  w , 
Uncle . . ,  American  .  .  .  Nancy  .  # .  U  .  .  . 
A , . ,  N  ,  . .  There  Bill,  and  the  handle 
Mike,  not  Mick.  I 
Item  . . .  King.  .  .  Easy 
my  signal.  Thanks  very 
report,  but  I  believe  the  strong  signal  you  are 
receiving  is  the  repeater's,  not  mine,  since 
the  repeater  is  hearing  my  signal  and  re- 
transmitting it.  You're  getting  a  good  signal 
from  the  repeater,  there,  Bill.  Go  ahead. 

11  Right  you  are  . ,  .  WA4AUN  this  is 
K4  .  .  .  Always  .  .  ,  Be  .  .  .  Alert  .  .  . 
Yeah,  Mike,  I  know  all  about  them 
machines,  there,  and  I  know  a  strong  signal 
when  I  hear  one,  and  you  got  one,  ole 
buddy.  I  ain't  never  heard  such  a  signal  on 
two  meters  before.  Ole  Jack  was  a  talkin'  on 
here  before  you  got  on,  and  he  wasn't  a 
pinnin'  my  meter  like  that  signal  of  yours.  I 
guess  it's  sorta  like  addin'  signals  together. 
Yours  and  the  repeater's  to  get  a  real  strong 
signal.   What?  Oh.   Yeah  I  did  .,, .  I  think  I 
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spell  .  .  .  Mary  .  .  . 
. .  .  Mike.  Okay  on 
much  for  the  good 


did.  XYL  here  is  remind  in'  me  to  give  ya  my 
handle  there,   Mick  .  ,  .  guess   it  slipped  my 
mind.      It's      Bill...       Brother...!... 
Love  .  .  .  Lucy  . .  .  Bill. 

"And  as  you  may  know,  that's  short  for 
William.  Like  in  King  William  The  Fourth  or 
whatever  they  called  that  feller  over  in 
Gland.  Haaa!  You  remember  him  from  high 
school  don't  you,  Mick,  ole  buddy?  Back 
over  to  ya.  Whiskey  Four .  . .  Ahhhh  .  .  . 
Nancy  .  .  ,  American  .  .  .  Able,  this  is-oh 
yeah  ...  in  the  mobile- this  is  kilowatt  four 
always  .  .  .  be  .  .  .  alert .  .  or  at  least  cau- 
tious .  .  .  haaa!  Go  ahead  there,  Mick. 

"K4ABA,  this  is  WB4UAN  mobile  4. 
Okay  Bill .  .  .  You  still  don't  have  the  call 
right  If  you've  got  a  pencil  handy,  why 
don't  you  write  it  down  this  time.  It's 
W-B-4-U-A-N,  and  I'm  mobile  four.  Put  it  in 
the  logbook,  Bill,  and  write  it  on  a  QSL 
card,  while  you're  at  it.  I'll  be  sending  you 
mine.  That's  part  of  the  hobby  I  like  most. 
Well,  Bill,  I'm  just  about  at  the  destination. 

It's  been  real  nice  talking  with  you.  I'll  turn 
it  back  over  to  you  for  your  final  trans- 
mission. K4ABA,  this  is  WB4UAN  mobile 
4. 

"Lessee  here  .  . .  Whiskey  number  four 
Uncle  Alpha  Michigan  .  - .  That's  a  right  nice 
call,  there,  Mick  . .  .  This  is  kilowatt  four 
ain't  been  asking  .  .  .  at  least  not 
lately  . . .  Haaa!  Hee  .  . .  Hee  . . .  Hey  Mike, 
what  kind  radio  you  talk  in*  on  anyway?  You 
really  gotta  fine  signal  up  here  on  the  hill. 
'Bout  the  strongest   on   two   meters.   Mine 

here  is  a  Mallard  104,  with  a  homebrew 
skyhook  fed  with  open  twinlead.  Go  ahead 
there,  Mike,  and  tell  me  what  kinda  box 
you're  usin'  there.  Break  Break. 

It's    a    homebrew    rig    running    about 
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twenty  watts  into  a  commercial  whip  with  3 
dB  gain  mounted  on  the  rear  deck,  Bill.  I've 
really  gotta  sign  with  you  this  time,  old  man. 
I'm  at  my  destination,  and  I'm  late  for  an 
appointment.  73  and  nice  talking  with  you. 
K4ABA,  this  is  WB4UAN.  Good  afternoon. 

"Yeah,  Marshall.  Say,  if  you're  gettin' 
them  kinda  results  from  a  homespun  rig,  you 
must  be  pretty  good  at  all  that  technical 
stuff.  Personally,  I  had  a  hard  time  gettin' 
m^  technician  ticket .  . .  and  I  still  don't 
know  beans  about  one  of  these  here  Mallard 
radios,  which  I'm  a  usin'  to  talk  to  you  on. 
Say  ...  I  got  an  idea,  Mac,  how's  about  us 
gettin  together  sometime  and  you  givin'  me 
a  few  pointers  on  this  electricity  stuff, 
anyway.  I'd  be  happy  to  supply  some  eats 
and  brown  809's  or  whatever  you  fellers  call 
it  these  days.  How  'bout  some  Saturday 
morning?  We  could  bring  the  XYL  and 
Harmonics  along  and  have  a  real  good  time. 
Maybe  even  make  a  field  trip  to  a  park  out 
of  it.  You  could  bring  along  the  theory 
books  and  maybe  some  test  questions  and 


answers,  if  you  know  what  I  mean,  there, 
Mel.  The  XYL  here  . . .  Lucy  . . .  says  that 
would  be  mighty  fine  with  her. 
Saaay  . .  .  How's  about  this  Saturday,  Mick? 
WA4UAN  mobile,  but  portable  at  the  old 
destination,  probably  in  the  driveway,  here 
is  kilowatt  four  anything  but  asparagus.  I 
don't  like  asparagus  too  well,  there,  Mick. 
Go  ahead  with  your  next  transmission. 
Break  Break. 


"Hey  Mick,  you  on  there,  ole  buddy?  Go 
ahead  there,  Mick.  WB4AUN,  takin'  a  short 
standby,  here's  K4ABA. 


■    •  * 


"Well,  that  homebrew  rig  of  his  must  not 
have  been  so  hot  after  all  . .  .  it  didn't  even 
last  through  the  QSO.  QRZed  . .  QRZed 
QRZed  two  meters ...  the  34/94  re- 
peater . . .  here's  kilowatt  four  anybody  be- 
fore August ...  at  the  base  ...  how  copy? 
Break  break." 

. . .  WB4UAN 
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value  Heathkit 


meter 


Start  with  the  Heathkit 

HW-202  2- AAeter  FJW  Transceiver. 

It's  an  alt  solid-state  design  that  you  can  build  and  completely 

afign  without  special  instruments,  And  this  compact  little  beauty 

gives  you  independent  pushbutton  selection  of 

6  transmit  and  6  receive  crystals.  10  watts 

minimum  output.  Will  operate  into  an  infinite 

VSWR  without  failure.  And  for  the  ultimate 

in  convenience  there's  the  optional  tone 

burst  encoder  for  front  panel  selection  of 

four  presettable  tones.  The  HW-202  kit  includes 

two  crystals  for  set-up  and  alignment  and 

simplex  operation  on  146.94;  push-to*ta!k  mike; 

12-volt  hook-up  cable;  heavy  duty  clips  for  use 

with  temporary  battery;  antenna  coax  jack;  gimbal 

bracket,  and  mobile  mounting  plate. 

See  specifications  below. 

Crystal  certificates  available 

at  5.95  each. 


Kit  HW-202, 11  lbs,  mailable  ...  1 79.95 

Kit  HWA-202-2,  Tone  Burst  Encoder,  1  lb.  .  .24J5* 
Kit  HWA  202-1,  AC  Power  Supply,  7  lbs 29.95 


Kit  HWA-202-3,  Mobile  2-Meter  Antenna,  2  ibs 19.95* 

Kit  HWA-2024,  Fixed  Station  2-Meter  Antenna,  4  Ibs. .  ,17.95* 


Add  40  watts  of  output 

with  the  Heathkit  HA-202  2- Meter 
Amplifier,  It's  designed  for  the 
HW-202,  4  lbs,  ........ 69.95* 


Tune-up  your  2-meter  rig 

with  maximum  precision.The  Heathkit 
HM-2102  VHF/SWR  Bridge  makes 
it  happen,  4  lbsM 34.95* 


New  Heathkit 
10-Watt  Amplifier, 

HA-201,  is  perfect  for  hand  helds 
or  any  1  to  1  Vz  watt  2-meter  rig. 


HW-202  SPECIFICATIONS- RECEIVER -Sensitivity:   12  dB 

SINAD*  (or  15  dB  of  quieting)  at  .5  /*V  or  less.  Squelch 
threshold:  3  /iV  or  less,  Audio  output:  2  W  at  less  than  10% 
total  harmonic  distortion  (THD).  Operating  frequency  sta- 
bility: Better  than  rt.QQlS%.  Image  rejection:  Greater  than 
55  dB.  Spurious  rejection:  Greater  than  60  dB,  IF  rejection: 
Greater  than  75  dB.  First  IF  frequency:  10J  MHz  ±2  kHz. 
Second  IF  frequency:  455  kHz  (adjustable).  Receiver  band- 
width; 22  kHz  nominal  De*emphasis:  —6  dB  per  octave  from 
300  to  3000  Hz  nominal  Modulation  acceptance:  7.5  kHz 
minimum,  TRANSMITTER  — Power  output:  10  watts  minimum. 
Spurious  output:  Below  —45  dB  from  carrier.  Stability: 
Better  than  rt.0015%  .Oscillator  frequency:  6  MHz,  approxi- 
mately. Multiplier  factor:  X  24,  Modulation:  Phase,  adjust- 
able 0-7.5  kHz,  with  instantaneous  limiting.  Duty  cycle: 
100%  with  oo  VSWR.  High  VSWR  shutdown:  None.  GEN 
ERAL  —  Speaker  impedance:  4  ohms.  Operating  frequency 
range:  143.9  to  148.3  MHz.  Current  consumption:  Receiver 
(squelched):  Less  than  200  mA  Transmitter;  Cess  than  2.2 
amperes,  Operating  temperature  range:  — 10°  to  122°  F  (— 30°* 
to  +50°C).  Operating  voltage  range:  12.6  to  16.0  VDC(13.8 
VDC  nominal).  Dimensions:  2W  H  x  8  W  W  x  9%"  0. 

'StNAO  =  Signal  +  noise  +  distortion 

Noise  +  distortion 


HEATHKIT  ELECTRON IC  CENTERS  -  Unils  ol  Schlumbergqr  Products  Corporation 

Retail  prices  slightly  higher. 

ARIZ  Phoenw,  CALIF  Anaheim,  El  CernTo.  Los  Angers,  Pomona,.  Redwood  Cto,  San  Diepn  |Ls 
Mesa).  Woodland  Hills.  COLO..  Dt-nw;  CONN.:  Hartlord  (Avon);  FLA..  Miami  jHiiioarO.  Tampa; 
G*  Allanti;  ILL  Chicago.  Downers  Grove-  HiD*:  Indianapoiit;  KANSAS.  Kansas  Cdy  iMiasionj, 
KY  LOuiiviHe;  LA  New  Odeani  (fcenner);  MD  Baliimore.  Rockinlle:  MASS.  Boslon  (Welleitey|; 
MICH.  Detroii.  MINN  Mmneepoiia  (HpoMnsJ,  MC  St  Lem*  jS'idpetoni.  NEH  Oinahs:  N  J  Fair 
L**n;  H  v  ButlaJo  {Amrwrnj,  N«*  Y&k  Ciiy,  JefJefto  \l  l>,  Rochester.  White  Plaint:  OHIO  Cin- 
cinnati ivYooaiawn).  Cleveland,  Columbus  Toledo:  PA.  Philadelphia.  Pittsburgh.  R  I  Provident* 
pjlanriefc);  TEXAS:  Oaitas.  Hou*icn.  VA     Nortcrik  iVa   9«ech|;  WASH     Seattle:  WIS,    Milwaukee 


Heath  Company 
Dept,  11-04 
i   Benton  Harbor,  Michigan  49022 

j    G  Please  send  my  free  1975  Heathkit  Catalog 
D  Enclosed  is  S ~,  plus  shipping. 

Please  send  modei(s) . 

Name 


HEATH 


Schlumberger 


i 


Address. 
City. 


State 


.Zip 


j    Prices  &  specifications  subject  to  change  without  notice.    | 
I  "Mail  order  prices;  F.O.B.  factory      AM-307A    I 
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Charles  Landahl  W5SQT 
121  Barranca  Road 
Los  Alamos  NM  8  7544 


A  New  Q5er  - 

TheR-UA 

The  civilian  version  of  the  B 0-45 3  is  on 
the  surplus  market.  Although  it  is 
designed  for  remote  control  and  has  no  dial, 
it  can  be  placed  in  operation  rather  easily.  A 
spin  tuning  knob  or  some  other  method  of 
tuning  the  receiver  through  its  190—550  kHz 

range  is  needed.  Fair  Radio  Sales  and 
Meshna  offer  such  knobs.  Connect  filament 
and  plate  power  as  shown  in  Fig.  1 . 


24    TO  28    VAC 
1/2    AMPERE 


COMMON 
CHASSIS 
GROUND 


ZOO    TO  ZSO  VDC 

50  m  A 


At  the  front  panel,  J-603,  find  the  pin 
which  has  green  wires  coming  to  it  from  the 
cathodes  of  the  14A7  rf  and  i-f  tubes. 
Connect  resistors  to  this  pin  as  shown  in  Fig, 

^GREEN    WIRES 


Fig.  2. 


10  K    POT 


CHASSIS 


fff 


The  R-l  1A  is  ready  to  operate.  With 
antenna  connected  it  will  receive  AM  and 
MCW  signals  from  weather  station  broad* 
casts  in  the  low  band.  Its  sensitivity  is  about 

5  microvolts  at  the  antenna  post.  When  used 
as  a  Q5er  in  conjunction  with  the  455  kHz 
i-f  signals  from  your  station  receiver,  you 
can  copy  CW  and  SSB  by  turning  on  the 
main  station  receiver  BFO.  I  added  an  85 
kHz  external  BFO  by  building  a  transistor- 
ized one  which  uses  junk  box  coil.  Others 
may  have  this  same  coil  in  their  parts 
collection.  Voltage  for  the  FET  can  be  taken 


RECOVER    R-llAt28V) 
«  -  - -  -  3 


BNC 
(CONNECTOR) 


© 


J-606 


LOCAL   TUNE 
KNOO 


J- 603 


ALK3W  INPUT 


J- 602 


O     © 


© 


from  the  cathode  of  the  12A6  audio  tube. 
Plus  1 2  volts  is  available  there. 

The  front  panel  can  be  cleaned  up  and 
put  to  use.  Both  J -602  and  J-603  power  and 
control  plugs  can  be  removed  and  discarded. 
The  loop  antenna  switching  relay  may  also 
be  removed.  Just  clip  the  wires  from  these 
parts  and  let  them  hang  or  shove  them  aside. 
Don't  let  the  wires  short  out  or  touch  the 
chassis.  With  those  parts  out  of  the  way,  the 


VOLTAGE   FOR    THE    FET 
CAN    BE    TAKEN    FROM 
THE    CATHODE    OF    THE 
I2AG    AUDIO    TUBE 
+  t2    VOLTS    IS    AVAIL- 
ABLE   THERE 


SCREWDRIVER 
PITCH 
CONTTOL 


+  9  TO  15 

VOLTS    DC 

I  mA 


I  5K 


ALUMINUM    COIL    SHIELD 


fNTERNAL 


2N3085 

SILICON 

FET 


J£5^F 


I   TURN  OF 
INSULATED 
WIRE 

COUPLED 
TO    I4ST 
MIXER    GRID 


Fig,  3.  All  parts  inside  shield  can  are  original 
values.  The  field  effect  transistor  is  from  Poly-Faks. 

front  compartment  can  be  used  for  the  gain 
control  potentiometer,  an  on-off  switch,  or 
whatever  you  wish.  I  swapped  the  antenna 
and  loop  input  wires  so  that  I  coujd  use  the 
BNC  connector  to  bring  in  shielded  wire 
from  the  i-f  of  my  station  receiver. 

Calibration  is  roughly  12  kHz  per  revolu- 
tion of  the  spin  tune  knob.  Therefore  plus 
and  minus  3  kHz  is  easily  estimated  when 
tuning  SSB.  ..  .  W5SOT 
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B.  T.  Ring  K3VNR 
6619  Powhatan  St. 
Riverdale  MD  20840 


Now 


5/16  Wave  Antenna? 


Judging  by  ihe  number  of  5/8  wave- 
length antennas  now  being  used  for  2m 
operations,  this  is  undoubtedly  the  most 
popular  of  at  I  2m  antennas-  This  popularity 
seems  to  be  well  deserved,  since  the  5/8 
wave  antenna  has  about  3  dB  gain  over  a  1/4 
wave  antenna  and  it  is  not  excessively  long. 
It  would  appear  then  that  this  is  an  ideal 
antenna  for  2m  mobile  work  and  there 
should  be  little  hesitation  when  it  comes  to 
selecting  an  antenna. 

Faced  with  the  task  of  mounting  a  2m 
antenna  on  a  subcompact  station  wagon, 
several  problems  had  to  be  resolved.  An 
antenna  was  needed  that  would  be  com- 
patible with  the  size  of  the  car  and  still 
approach  the  effectiveness  of  the  5/8  wave 
antenna.  Although  a  5/8  wave  whip  for  2m 
is  not  very  long,  when  mounted  on  the  roof 
of  a  subcompact  it  is  almost  as  awkward 
looking  as  a  10m  whip  on  the  roof  of  a  full 
sized  car.  The  1/4  wave  antenna  would  be 
more  suitable  in  size,  but  then  it  would  not 
have  the  gain  attributed  to  the  5/8  wave 
antenna.   The   cost   factor   also   had   to   be 


considered  since  commercially  made  5/8 
wave  antennas  are  rather  costly.  The  higher 
cost  for  such  an  antenna  is  understandable 
because  more  is  involved  than  just  the 
antenna  length.  Contributing  to  the  cost  is 
the  special  base  containing  an  impedance 
matching  transformer  which  is  needed  to 
match  a  50  Ohm  line  to  the  high  impedance 
of  the  antenna. 

A  temporary  compromise  was  reached  by 
using  a  69cm  stainless  steel  broadcast  type 
replacement  antenna.  This  type  of  antenna  is 
made  to  fit  over  the  broken  stub  of  the 
standard  car  antenna.  Since  this  antenna  is 
only  slightly  longer  than  5/16  wave  for  2m 
the  higher  impedance  presented  a  reasonable 
match  to  the  50  Ohm  coax.  The  inductive 
reactance  introduced  by  the  extra  length  of 
the  antenna  was  tuned  out  with  a  series 
trimmer  capacitor  at  the  base  of  the  an- 
tenna.  With  this  antenna  there  was  a  notice- 
able improvement  over  a  1/4  wave  mounted 
in  the  same  position,  Moreover,  the  size  of 
the  antenna  was  still  in  keeping  with  the  size 
of  the  car. 
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This  69cm  antenna  was  then  used  as  the 

basis  for  a  much  improved  antenna.  By 
building  out  the  electrical  length  of  the 
antenna  to  5/8  wavelength  with  a  base 
loading  coil  and  using  a  matching  trans- 
former to  match  the  high  impedance  to  a  50 
Ohm  line,  it  was  possible  to  achieve  an 
efficient  antenna  without  greatly  increasing 
the  physical  length. 


Z  1/2  m 

'4  m 


5/16  m.  BRASS  STUO 
2  1/2  In.  LONG 


3/4  in 
00 


[1 


e 


I  3/4  in 


*C 


D 


1/4  hi 
— 1/2  tn  00 


r  0_-r 

mi 

fr.--« 


I 


1/2  in 


27  in.  ANTENNA 


I  7/8  rn 

I 


t      LOADING  COIL 
9T  NO  14 
3/4  m  DIA 


± 


TAP  IT  FROM 
GROUND 


SOU  COAX 


m 


(SEE  TEXT) 

MATCHING 
TRANS    4T 
NO  »4    1/2  *fi  DIA 


1/4  m 


1/2  in 


3/Gm  BRASS  NIPPLE 

I  1/2  in  LONG 


Fig.    I.    Composite    loading    coii-matching    trans- 
former fabricated  from  telescopic  tubing. 


The  unique  feature  about  this  antenna  is 
that  instead  of  a  separate  loading  coil  and 
matching  transformer,  these  coils  were 
wound  as  a  composite  coil  on  the  same  coil 
form.  The  complete  coil  assembly  is  pro- 
tected from  the  weather  by  a  housing  made 
from  PVC  pipe  enclosed  at  both  ends  by 
pipe  caps.  The  stainless  steel  whip  is 
attached  to  a  5/16  inch  threaded  brass  stud 
at  the  top  end  of  the  housing,  and  a  5/8  inch 
threaded  brass  nipple  is  used  at  the  lower 
end  of  the  coil  for  mounting  on  the  car.  The 
50  Ohm  feedline  passes  through  the  nipple 
to  the  transformer,  which  is  tuned  for 
maximum  output 

Two  versions  of  the  loading  coil-matching 
transformer  combination  were  made.  Both 
performed  equally  well  with  the  69cm  whip. 
The  first  version  is  almost  5.08cm  shorter, 
but  where  the  additional  height  is  not 
objectionable  the  second  version  is  easier  to 
construct. 


The  first  coil  form  was  fabricated  from 
telescopic  polystyrene  tubing  having  the 
following  dimensions: 


LENGTH 

OUTSIDE 

INSIDE 

(cm) 

DIAMETE 

R  (cm) 

DIAMETER  (cm) 

6.35 

1.9 

1.58 

6.35 

1.58 

1.27 

10.79 

1.27 

.95 

2.54 

.95 

.63 

The  tubing  is  telescoped  together,  and  holes 
large  enough  to  pass  #14  are  drilled  as 
shown  in  Fig.  1.  All  holes  except  D  are 
drilled  through  both  sides  of  the  tubing. 
Hole  D  is  for  the  coil  tap  (which  is  the  feed 
point)  and  is  drilled  through  one  side  only. 
Ream  out  the  end  of  the  smallest  tubing  a 
little  to  take  the  ,80cm  stud  which  will  be 
heat  fitted  into  the  tubing. 

The  coils  are  wound  from  a  101,6cm 
length  of  #1 4  tinned  wire.  This  is  more  than 
enough  wire,  but  the  extra  length  will 
facilitate  handling.  Bend  the  wire  into  a  1 .27 
cm  wide  hairpin  with  one  side  about  74.93 
cm  long  and  the  other  about  25,4  cm,  Insert 
the  long  end  through  hole  B  and  the  short 
end  through  hole  C  on  the  side  of  the  coil 
form  which  is  opposite  to  hole  D  (both  ends 
should  protrude  from  the  same  side  as  hole 
D).  Dress  the  loop  of  the  wire  down  close  to 
the  coil  form.  Grip  the  end  of  the  long  wire 
in  a  vise  and  apply  tension  while  winding  9 
turns  spaced  over  the  length  of  the  form  to 
hole  A.  Pass  the  excess  wire  through  hole  A, 
but  do  not  cut. 

Place  a  .80cm  X  6.34cm  threaded  brass 
stud  into  the  opening  at  the  top  end  of  the 
form.  This  stud  can  be  cut  from  threaded 
brass  stock,  or  it  can  be  a  brass  machine 
screw  with  the  head  removed.  Hold  the  coil 
form  in  a  vertical  position  so  that  the  stud  is 
facing  down.  Press  the  stud  against  the  top 
of  the  work  bench  and  apply  heat  to  the 
stud  with  a  soldering  iron;  at  the  same  time 
apply  pressure  to  the  coil  form  to  force  the 
stud  into  the  polystyrene  tubing.  Stop  when 
the  stud  reaches  the  wire  in  hole  A,  Bend  the 
end  of  the  wire  and  loop  it  around  the  base 
of  the  stud.  Cut  off  the  excess  wire  and  hold 
the  loop  in  place  with  a  brass  nut  over  the 
stud.  This  completes  the  loading  coil  section. 

The  matching  transformer  consists  of  4 
turns  on  the  1.27cm  section  of  the  form 
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wound  in  the  opposite  direction  from  the 
loading  coil.  The  feed  point  tap  is  one  turn 
up  from  the  ground  end  of  the  coil,  so  be 
sure  not  to  cover  hole  D  with  the  wire.  After 
the  coil  wire  end  is  passed  through  hole  E 
use  a  short  piece  of  flexible  Insulated  wire  to 
make  the  tap  connection.  Bare  about 
1,27cm  of  the  wire  and  pass  it  inside  the 
tubing  and  out  through  hole  D  and  solder  it 
to  the  coiL  {Instead  of  the  tap  wire,  the 
center  conductor  of  the  feedline  could  be 
soldered  directly  to  the  coiL) 

Make  a  1.27cm  wide  copper  ring  from 
1,27cm  copper  pipe  and  slip  it  over  the  tap 
wire  on  to  the  coil  form-  This  ring  serves  two 
purposes:  it  reinforces  the  polystyrene  tub- 
ing and  later  it  will  also  be  used  as  part  of 
the  tuning  capacitor.  Insert  a  1 ,58  X  3.81cm 
brass  nipple  (the  type  used  in  electrical 
fixtures)  into  the  end  of  the  tubing  over  the 
tap  wire.  Apply  heat  and  pressure  as  with 
the  stud  at  the  other  end  until  the  nipple  is 
seated  against  the  coil  wire  in  hole  E.  Bend 
the  end  of  the  coil  wire  over  the  copper  ring 
and  loop  it  around  the  nipple.  Cut  off  the 
excess  wire,  and  hold  the  loop  in  place  with 
a  lock  nut  over  the  brass  nipple. 

A  combination  fixed  capacitor  and  ad- 
justable gimmick  wire  are  used  to  tune  the 
matching  transformer.  The  fixed  capacitor  is 
a  small  ceramic  type  with  a  value  of  about  3 
to  5  pF.  One  capacitor  lead  is  soldered  to 
the  copper  ring  along  with  the  coil  end  wire. 
Solder  the  other  capacitor  lead  and  one  end 
of  a  15.24cm  length  of  teflon  covered 
hookup  wire  to  the  top  end  of  the  matching 
transformer  (junction  of  the  two  coils).  Use 
insulating  sleeving  on  the  capacitor  leads  to 
prevent  shorting  to  the  coiL  Wrap  the  loose 
end  of  the  gimmick  wire  around  the  copper 
ring  but  do  not  solder.  Hold  the  gimmick 
wire  in  place  with  polystyrene  coil  dope, 
Tuning  of  the  transformer  will  be  done  later. 

The  second  version  of  the  loading  coil 
•matching  transformer  differs  from  the  first 
one  mainly  in  physical  dimensions.  Because 
of  this,  the  number  of  turns  on  the  loading 
coil  is  also  different.  The  coils  are  wound  on 
a  single  piece  of  1.27cm  diameter  poly- 
styrene tubing  15.24cm  in  length  and  hav- 
ing an  inside  diameter  of  1 .59cm.  A  5.08cm 
piece  of  3/8  OD  1/4  ID  tubing  is  inserted  at 
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Fig.    2.    Composite    loading   coU-matching    trans* 

former  using  single  diameter  tubing. 


the  top  end  to  take  the  brass  stud.  Holes  for 
the  14  gauge  tinned  wire  are  drilled  in  the 
coil  form  as  shown  in  Fig.  2.  Again,  hole  D  is 
drilled    on  one  side  of  the  form   only. 

Before  winding  the  coils  three  copper 
rings  are  prepared  from  1.27cm  copper  pipe. 
Two  rings  are  made  1.27cm  wide;  the  other 
is  1cm  wide.  The  1cm  ring  is  positioned 
on  the  coil  form  between  holes  B  and  C  The 
other  rings  will  later  be  placed  on  both  ends 
of  the  coil  form. 

Bend  a  101.6cm  length  of  wire  as  in  the 
first  composite  coil.  Insert  the  long  side  in 
hole  B  and  the  short  side  in  hole  C  on  the 
side  of  the  form  opposite  to  hole  D.  The 
wire  should  straddle  the  copper  ring  and 
come  out  on  the  same  side  as  hole  D.  Wind 
13  turns  for  the  loading  coll.  Place  a  copper 
ring  on  the  end  of  the  tubing  to  prevent 
splitting  when  the  .80cm  brass  stud  is 
inserted  with  heat. 

The  matching  transformer  coil  and  tap 
are  made  the  same  as  in  the  first  version.  The 
copper  ring  and  brass  nipple  are  also  in- 
stalled the  same  as  before.  The  fixed  capaci- 
tor and  the  gimmick  wire  are  both  soldered 
to  the  copper  ring  between  the  loading  coil 
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Latest  FCC  News 

(from  inside  the  FCC) 
Latest  Docket  Releases 

usually  in  entirety 
Late  DXpedition  News 
Hot  Propagation  Report 
Job  Openings 
Contest  News 
Conventions  —  Hamfests 
Brand  New  Products 
Inside  Industry  News 

The  fact  is,  if  you  are  an  astute  shopper, 
you  can  pay  50%  more  for  Brand  X  than  the 
subscription  price  of  Hotline  (a  mere  $8  per 
year  by  First  Class  Mail)  and  end  up  with  a 
newsletter  which  is  about  half  as  big  (half  as 
much  news). 

Hotline  overcomes  the  two  month  news 
defay  of  73  Magazine  (and  all  other  ham 
magazines)  by  bringing  you  the  latest  hot 
news  while  it  is  still  news.  This  puts  you  in 
the  know  on  the  air  —  over  the  repeater  — 
and  at  your  ham  club. 


□  RUSH  ME  HOTLINE  TODAY!  For  only 

$8  a  year!  Bill  me  after  I  receive  my  first  issue, 


Name 


Call 


Address 

City 

State 

Zip 

^73  MAGAZINE, 

Peterborough  NH 

034B8 

and   the   matching  transformer.   The  other 

capacitor  lead  goes  to  the  end  ring  and  the 
gimmick  wire  is  wrapped  around  the  end 
ring. 

To  protect  the  coils  against  the  weather, 
they  are  enclosed  in  sections  of  PVC  pipe. 
Cut  the  pipe  about  1,27cm  shorter  than  the 
coil  forms  to  allow  the  end  caps  to  be  drawn 
up  tight  against  the  coil  assembly.  The  first 
coil  uses  2cm  pipe,  and  the  second  coil  uses 
1.27cm  pipe.  Check  to  be  sure  that  the 
Inside  of  the  pipe  clears  the  coil  assembly. 
The  end  caps  are  standard  PVC  pipe  caps 
drilled  to  fit  over  the  .80cm  stud  and 
1,59cm  nipple.  The  caps  are  held  in  place 
with  additional  brass  nuts.  After  final  tun- 
ing, the  joints  can  be  sealed  with  PVC 
cement,  epoxy  or  RTV. 

Tuning  of  the  antenna  coil  assembly 
should  be  done  with  the  complete  antenna 
mounted  on  the  vehicle.  If  the  whip  antenna 
has  a  coil  spring  base,  shunt  the  spring  with  a 
flexible  wire,  or  shielding  braid,  to  assure  a 
good  connection  when  the  spring  flexes. 
With  the  PVC  sleeve  and  the  lower  cap  off 
temporarily  mount  the  complete  antenna 
assembly  on  the  car  and  connect  it  to  a 
transmitter  through  50  Ohm  coax.  Prune  the 
gimmick  wire  a  small  amount  at  a  time  while 
watching  for  maximum  output  as  indicated 
on  a  field  strength  meter.  When  the  signal 
strength  just  begins  to  drop  push  the  end  of 
the  gimmick  wire  back  against  the  copper 
ring  and  hold  it  in  place  with  coil  dope.  The 
tuning  is  now  completed  and  the  coil  assem- 
bly can  be  sealed  in  the  PVC  housing. 

Comparison  tests  made  against  a  1/4  wave 
whip  mounted  in  the  same  position  on  the 
car  indicated  that  the  two  base  loaded 
antennas  had  some  gain  over  the  1/4  wave 
antenna.  No  measured  comparison  tests  were 
made  with  full  size  5/8  wave  antennas,  but 
signal  reports  received  were  encouraging,  and 
indicated  that  the  base  loaded  antennas  were 
able  to  hold  their  own  along  with  the  long 

ones.  In  actual  use,  there  was  little  if  any 
difference  in  performance  between  the  two 
base  loaded  antennas.  The  first  model  des- 
cribed perhaps  had  a  slight  edge;  possibly 
due  to  the  higher  Q  of  the  larger  diameter 
coil. 

. .,  K3VNR 
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PECIAL 
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WILSON  1402SM  HAND  HELD 
2.5  WATT  FM  TRANSCEIVER 

*  Rubber  Flex  Antenna 
^Complete  Set  NiCad  Batteries 

♦Leather  Case 

*Three  Sets  of  Crystals,  Your  Choice 

Of  Common  Frequencies, 
Extra  Crystals,  $8.00  pr.,  Common  Frequency. 

ALL  FOR  JUST  $19995 

•  6  Channel  Operation,  Individual  Trimmers 
On  All  TX  and  RX  Xtals,  All  Xtals  Plug  In. 

•  S  Meter  Battery  Indicator. 

•  10.7  IF  and  455  KG  IF.    12  KHz  Ceramic  Filter. 
«  ,3  Microvolt  Sensitivity  For  20dB  QT. 

•  2.5  Watts.  Nominal  Output  12  VDC. 

•  Microswitch  Mike  Button. 

•  Size  8-7/8  x  1-7/8  x  2-7/8  Inches. 

•  Weight  1  lb.  4  ounces.  Less  Battery. 
.  Current  Drain  RX  14MA  TX  380  MA. 

ACCESSORIES: 

SMI  Speaker  Mike  $24.00 

BCI  Battery  Charger  $29.95 

1410A  Amplifier  Mobile  Mount  $99.00 


To:       Wilson  Electronics 
P.O.  Box  794 
Henderson,  Nevada  89015 
(702)451-5791 

Ship  me  1402  SM  Special  April  Package   □ 
Plus  D  SM1     D  141 OA    □  BC1 


Enclosed  is  S 


n  Check    □  Money  Order 


Q  Master  Charge       QBank  Amencard 

~ M/C      Interbank  # 

Card  Expiration  Date  . 


Xtals 


Name 


Address 


City  and  State 

Signature 


Zip 


All  orders  will  be  shipped  Air  Mail  within  24  hours  after  receipt  of 
order  (excluding  weekends).  Enclose  additional    $3.50  for  prepaid 
shipping.   Nevada  residents  add  sales  tax. 
Sale  ends  April  30,  1975. 


The  front  pane!  and  control  locations  have  been  changed  to  make 

the  IC-22A  even  better  looking  and  easier  to  operate    The  new 

design  allows  the  use  of  larger  channel  numbers  which  may  be 

viewed  from  the  left  side  or  right  side  by  reversing  the  window  position  and  installing  a  new 

dial,  (optional  at  nominal  cost) 

Inside  is  the  same  high  quality  radio  construction  and  engineering  that  has  made  the  IC-22  the 
most  reliable,  most  popular  two  meter  crystal  controlled  set  on  the  market. 
When  you  join  22  channels  of  capacity  (five  supplied)  with  the  unexcelled  performance  of 
helical  RF  filtering  in  the  receiver  front  end  then  add  solid  state  T-R  switching  you  get  one 
great  radio  for  your  money  All  the  great  features  that  made  the  IC-22  so  desired  are  still 
there  Including,  1  watt/10  watt  switch  option,  trimmer  capacitors  on  both  receiver  and 
transmitter  crystals  plus  a  9  pin  accessory  jack  with  the  discriminator  already  wired  for 
frequency  calibration, 
SEE  ONE  !!  BUY  ONE  "  AT  YOUR  ICOM  DEALER  TODAY, 


Dtstr buted  by: 


ICOM 


ICOM  WEST.   IMC  ICOM  EAST 

Suite  232-Bldg.  11  Suite  307 

300-1 20th  Ave    N  E.       333]  Towerwood  Dr 
Betlevue.  Wash.  98005  Da||       Jx    75234 


122 


73  MAGAZINE 


IF  YOU  HAVE 
ALREADY  GONE  450 


GO  ICOM  NOW  .... 

Before  you  go  bananas! 

If  you  have  been  trying  to  resurrect  something  from  the  pre- transistor  past  that  more  closely 
resembles  the  mechanism  used  to  keep  large  ships  in  place,  or  rf  the  sound  of  bumble  bees 
is  keeping  you  awake  at  night— REJOICE!!!  The  ICOM  30A  is  here  and  working! 

Consider  these  reasons  for  owning  an  IC-30A: 

(1)  Despite  the  fact  that  the  radio  is  completely  solid  state  ,  it  has  output  of  ten  watts 

(2)  Receiver  sensitivity  is  better  than  0  6UV  for  20  db  of  quieting 

and  that  means  easy  on  the  ears  listening. 

(3)  The  IC-30A  comes  with  five  channels  of  the  22  channel  capacity  installed 

(4)  Shielding  is  excellent  because  the  unit  is  modularly  constructed. 

(5)  Your  car  tires  will  last  long  because  the  IC-30A  weighs  less  than  ten  pounds. 

(6)  Like  its  predecessors,  the  unit  is  equipped  with  a  9  pin  plug  in  the  side  of  the   radio  to 
provide  you  easy  access  to  the  discriminator  and  room  for  adding  the  necessary  wiring 
for  external  accessores-with  all  this  and  more,  for  only  $399.00, 

SEE  ONE  !!  BUY  ONE  !!  AT  YOUR  ICOM  DEALER  TODAY 


ICOM 


Dist r touted  by: 


ICOM  WEST,  INC.  ICOM  EAST 

Suite  232-Bldg.  11         Suite  307 
300-1 20th  Ave,  N.E.       3331  Towerwood  Dr 
Ballavue,  Wash.  BB0G5  q^,^   Tx    75234 
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ICOM 


THE  NEW  VHF  GIANT 


More  and  more  hams  in  recent  years 
have  found  Japanese  gear  to  their 
liking;  "Expo  70"  undoubtedly  contributed 
to  this  trend.  Among  the  millions  of  visitors 
to  Osaka  and  the  Expo  site  were  amateurs 
from  all  parts  of  the  world.  The  Expo  had  an 
amateur  station  on  the  air  throughout  the 
fair  (JA3XPO)  and  that  further  quickened 
ham  interest.  Finding  wide  varieties  of 
portable,  mobile,  and  base  station  trans- 
ceivers blooming  in  the  shops  of  Tokyo  and 
Osaka,  hams  had  a  field  day.  Enormous 
amounts  of  gear  not  available  up  to  that 
time  on  the  European  and  American  market 
were    lovingly    packed    and    carried    home. 


VHF  boomed,  and  wider  interest  in  solid 
state  along  with  it.  Not  far  from  the  Exposi- 
tion site  is  located  one  of  the  country's 
major  VHF-UHF  producers,  ICOM  -  Inoue 
Communication  Equipment  Corporation, 

This    organization,    begun    in    1963    by 
Tokuzo    Inoue,    produces    the    only    VHF 

transceivers  capable  of  operating  in  the 
heavy  rf  fields  found  at  the  base  of  Tokyo 
Tower;  actual  tests  were  held,  and  ICOM 
emerged  victorious.  The  success  story  of 
Toku,  as  his  friends  call  him,  beginning  at 
age  25  in  electrocardiograph  design,  grad- 
uating to  Sharp  as  a  design  engineer,  and 
finally   founding  his  own  company,  would 


Tokuzo  Inoue,  owner  and  founder  of  ICOM. 


Main  offices  and  assembly,  located  in  South 
east  Osaka. 
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Part  of  the  second  floor  Testing  and  Assembly  Section-  The  rf  shielded  booths  are  visible 
at  the  left. 


fill  a  book.  This  42  year  old  engineer's 
versatility  and  imagination  are  reflected  in 
the  quality  products  his  firm  produces. 

The  original  ten  employees  who  began 
with  the  company,  with  not  much  more 
than  a  dream,  are  still  members  of  the 
"family".  A  family  it  is,  and  the  feeling  is 
nurtured  by  twice-yearly  trips  to  scenic 
areas,  ranging  all  over  Japan.  All  at  company 
expense.  Bowling  clubs,  outside  activities  of 
all  varieties,  and  quality  control  meetings  all 
add  to  this  family  feeling.  The  company's 
motto  uICOM  where  quality  counts1'  is  more 
than  just  a  catch-phase,  it  is  a  way  of  life. 
Company  pride  and  spirit  can  only  be 
described  as  fierce. 

The  Research  and  Development  Section  is 
the  envy  of  their  competitors,  and  Toku's 
pride  and  joy,  This  is  where  he  can  be  found 
night  and  day.  Truly  amazing  things  are 
done  here,  with  an  offhand,  casual  appear- 
ance, and  an  intense  feeling  of  accomplish- 


ment. To  enter  this  beehive  of  activity  is 
bewildering.  Test  equipment  fills  the  floor 
space,  draftsmen  produce  drawings  of  equip- 
ment that  seems  fantastic  —  yet  a  short  time 
later,  there  it  sits  on  the  bench,  operational. 


Qn-the-air  testing:  every  set  produced  is 
tested  on  the  air,  the  results  retained  for  five 
years. 
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YOU  WOULDN'T 
START  A  LOG 
IN  APRIL 


RIGHT  NOW 


is  the  time  to  order  your 


Don't  wait  until  1975  is  half  over.  Get 
your  new  Callbooks  now  and  have  a  full 
year  of  the  most  up-to-date  QSL  informa- 
tion   available    anywhere. 

The    new    1975    LL    S,    Call  book   will    have 

over  300,000  W  &  K  listings.  It  will  have 
calls,  license  classes,  names  and  addresses 
plus  the  many  valuable  back-up  charts  and 
references  you  have  come  to  expect  from 
the  Callbook. 

Specialize  in  DX?  Then  youVe  looking  for 
the  new,  larger  than  ever  1975  Foreign  Call- 
book  with  over  225,000  calls,  names  and 
addresses   of  amateurs   outside  of  the   USA, 


United  States 
Callbook 

AM  W  &  K  Listings 

$12.95 


Foreign  Radio 

Amateur  Callbook 
DX  Listings 

$11.95 


p 


Order  from  your  favorite  electronics  deal- 
er or  direct  from  the  publisher.  All  direct 
orders  add  75c  shipping  and  handling  per 
Callbook. 


^rTcallb 

„W0C^R    iXft  Dept  B  925  Sherwood  Drive 


V 


INC 


Lake  Bluff,  III  60044 


One  of  the  burn-in  racks,  where  all  sets  are 
run  for  a  24  hour  period  prior  to  shipment 

Here  is  where  the  quality  starts,  and  no 
compromises  are  allowed.  Such  rigid  specifi- 
cations are  set  up,  it  seems  they  cannot  be 
met.  Yet  met  they  are,  and  daily. 

Hams  worldwide  are  invited  for  an  eye- 
ball QSO.  Visitors  will  find  that  true 
Japanese  hospitality  is  extended,  and  ICOM 
proudly  looks  forward  to  a  chance  to  show 
guests  around. 

-.  .  .STAFF 

WE'RE  FIGHTING 

INFLATION 

NO  PRICE  RISE  IN  75 


FOR  FREQUENCY 
STABILITY 

Depend  on  JAN  Crystals.  Our  large  stock  of  quartz 
crystal  materials  and  components  assures  Fast 
Delivery  from  us! 

CRYSTAL  SPECIALS 

Frequency  Standards 

100KHz(HCl3/U) .$4.50 

1000  KHz  (HC    60J) 4  50 

Almost  all  CB  sets.  TR  or  Rec $2,50 

(CB  Synthesizer  Crystal  on  request) 
Amateur  Band  in  FT-243 ea.  S1.S0 

4/#D.vU 

30-Meter  $3.00  (160-meter  not  avail.) 

Crystals  for  2-Meter.  Marine,  Scanners,  etc.  Send 
for  Catalog. 

For  1st  class  mail,  add  20*  per  crystal.  For  Airmail, 
add  25V  Send  check  or  money  order.  No  dealers, 
please. 


Oiv  of  Bob  Whan  &  Son  Electronics,  Inc 

2400  Crystal  Df ..  Ft   Myers.  Fia   33901 
All  Phones  (813)936  2397 

Send  10    lor  new  catalog  with  12 
oscillator    circuits    and    lists    of 

frequencies  in  stock 


CRYSTALS 
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Larry  L  Essary  WASWWH 
1568  Bar  Harbor 
Dal las   TX   75252 


Review  of 


/C  -  30 A 


The  growth  of  amateur  FM 
repeaters  on  450,  as  a  new  field  of 
endeavor  and  communications,  has 
been  boosted  to  a  great  extent  by  the 
availability  of  rigs  once  used  in  com- 
mercial services.  Commercial  equip- 
ment of  many  types  has  been  in  the 
foreground  almost  from  the  start  of 
this  growth.  Many  repeater  sites  are 
inhabited  by  machines  built  around 
units  that  once  saw  duty  in  com- 
mercial services. 

Numerous  mobile  hams  can  trace 
their  rigs  to  a  similar  lineage,  but  now 
450  has  come  of  age.  If  you  have  been 
in  the  market  for  a  450  transceiver, 
you  are  by  now  aware  that  there  are 
few  units  on  the  market,  but  a  new 
unit  has  been  announced;  the  I  COM 
IC-30A! 

The  I  COM  IC-30A  could  very  well 

be  the  unit  that  will  take  the  field! 

The  transceiver   is  all   solid  state,   it 

comes  with  five  sets  of  crystals,  and 

has  22  channel   capability.    It  has  a 

socket   on  the   side   where   the    mic, 

audio,  push-to-talk  and  touchtone  can 

be  wired.  It  features  a  10  Watt/1  Watt 

position  power  choice,  With  all  these 
features  it  makes  one  wonder,  "Where 

has  450  been  all  my  life?" 

The   transceiver  is  modularly  con- 


structed. The  receiver  oscillator  uses 
24  MHz.  There  are  Overtone  crystals 
to  provide  output  in  the  433-435  MHz 
range.  The  signal  is  mixed  with  the 
incoming  signal  to  provide  an  i-f  out- 
put in  the  10.69  MHz  range,  The 
10.69  MHz  is  used  deliberately  to 
enable  the  IC-30A  to  be  used  in 
conjunction  with  two  meter  and  other 
10.7  MHz  i~f  rigs.  The  transmitter  uses 
crystals  in  the  18  MHz  range  of  the 
usual  "AT"  cut.  The  transceiver  uses  a 
T-R  relay  instead  of  diode  switching. 
Reverse  polarity  protection  is 
employed  in  the  unit  by  means  of  a 
diode.  If  accidental  reversal  happens, 
the  supply  will  see  a  short  circuit,  thus 
protecting  the  unit  by  blowing  the 
fuse. 

The  IC-30A  comes  with  crystals  for 
449.0,  .1,  and  .2  high-in/low-out 
repeater  or  simplex  on  446.0  or 
446.5.  The  unit  has  individual  trim- 
mers for  transmit  and  receive  oscilla- 
tors. 

Typical  of  most  low  cost  radios  is 
the  intermod  caused  by  local  ham 
repeaters  and  front-end  overload  by 
commercial  frequencies.  After  finally 
getting  up  enough  courage  to  drive 
through  downtown  Dallas  during  peak 
communication  hours  (not  to  mention 


the  downtown  drivers),  I  decided  to 
see  if  the  IC-30A  would  perform 
typically  and  be  paralyzed  by  the  rf 
field.  Much  to  my  surprise  I  carried  on 
a  QSO  on  a  direct  frequency,  without 
a  gurble  of  intermod  or  overload.  The 
unit  even  has  a  transmit  light  and  a 
COR  light.  Only  two  notes  of  dislike, 
but  minor  ones:  The  9  pin  socket  only 
comes  wired  for  discriminator  (and 
you  have  a  5  minute  job  to  search 
through  the  maze  of  wires  to  hook  it 
up)  and  the  IC-30A  comes  equipped 
with  a  metric  thread,  S0239,  so  it 
must  be  changed  out. 

In  conclusion,  I  found  the  I  COM 
IC-30A  to  be  a  very  pleasant  and  easy 
to  operate  unit.  There  are  not  too 
many  knobs  and  switches  to  confuse 
you,  and  with  22  channel  capability 
you  will  not  be  limited  to  6  or  a 
dozen  channels.  450  is  not  tike  two 
meters  was  just  a  few  years  ago,  when 
you  had  to  scan  the  band  looking  for 
a  QSO.  450  has  come  of  age  with  the 
growth  of  UHF  activity,  and  you  will 
find  it  a  new  frontier  to  conquer.  I'm 
sure  you  will  enjoy  every  minute  of  it 
just  as  I  have! 


.  .  ,  WA5WWH 


try 


quality 
integrity 
fast  ppd 


1Q&  Stamp  for  Latest 

tRi  tek,  inc. 

p.  O.  Box  142C*    *     photnix.  anizoru  flsoto 


-value 
-variety 

delivery 

Ftyers  Futt  of  New 
and  Surplus  Etec* 
ironies  Bargains 


CORNEL 


tube 


>^Send  For^> 

1    CORNELL'S 
New  Color 
Cateloc 

48  Pgs.  Newl terns       IN    LOTS   OF    100     "lN  24  HOURS! 

4215  S  University  Ave.  San  Diego,  Calif.  92105 


tnhfl  ORDER  FREE 

iUUV        IF  NOT  SHIPPED 

IN   LOTS  OF  100      IN  ?4  HOURS' 


&p 


Bargains 


New  FM27B-HT146  &  Extras 

At  a  low  low  price  tag. 
WRITE 

AL'S  2-WAY  RADIO 
J.  AL  DEWALD  RT.  3 
DANVILLE,  PA.  17821 

CALL    717-437-2622. 
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HOW  TO  SAVE  $20 

in  one  easy  lesson 

Wouldn't  you  like  to  save  yourself  $20. 00?  Of  course  you  would! 
Want  to  know  how  to  do  ft?  Here's  the  plan. 

Step  #/:  Send  in  your  sub  to  73  for  $16. 

Step  #2:  Have  73  delivered  to  your  door  for  36  months. 

Step  #3;  Deposit  the  $20  you  've  just  saved  in  the  bank. 

Now  isn't  that  simple?  You're  reading  73  Magazine  right  now,  so 
we  don't  have  to  tell  you  what  a  great  magazine  it  is.  You  have  the 
proof  right  in  your  hand.  You  can  see  for  yourself  that  73  has: 


TWICE  as  many  feature  articles 

TWICE  as  many  construction  projects 

50%  MORE  ads 

50%  MORE  shopper's  bargains 

The  lif  OS  T  concise  news  reports  available 

The  ONLY  circuits  circuitry  pages 


73  gives  you  MORE  of  everything  you  buy  a  ham  magazine  for. 
And  by  subscribing,  you  save  $20  —  and  that's  a  whopping  56% 
SA  VINGS  over  the  newsstand  cost! 


Go   ahead  —   make   the  easiest 
subscribe  to  73  TO  DA  Yl 


twenty  bucks   of  your  life   — 
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NEW  CODE  SYSTEM 

Now  you  can  learn  the  code  in  a  fraction  of  the  time  it 
used  to  take! 


i  - 


e 


e 


) 


o  5  WPM  This  is  the  beginning  tape  for 
people  who  do  not  know  the  code  at  all-  It  takes 
them  through  the  26  letters,  10  numbers  and 
necessary  punctuation,  complete  with  practice 
every  step  of  the  way  using  the  newest  blitz 
teaching  techniques.  It  is  almost  miraculous!  In 
one  hour  many  people  —  including  kids  of  ten  — 
are  able  to  master  the  code-  The  ease  of  learning 
gives  confidence  to  beginners  who  might  otherwise 
drop  out. 

□  14  WPIV1  Code  groups  again,  at  a  brisk  14 
per  so  you  will  be  at  ease  when  you  sit  down  in 
front  of  the  steely  eyed  government  inspector  and 
he  starts  sending  you  plain  language  at  only  1  3  per. 
You  need  this  extra  margin  to  overcome  the  panic 
which  is  universal  in  the  test  situations*  When 
you've  spent  your  money  and  time  to  take  the  test 
you'll  thank  heavens  you  had  this  back  breaking 
tape. 


four  speeds 
available 

Plays  on  any  cassette  player  so  you  can 
practice  anywhere  anytime! 


D  6  WPM  This  is  the  practice  tape  for  the 
Novice  and  Technician  licenses.  It  is  made  up  of 
one  solid  hour  of  code,  sent  at  the  official  FCC 
standard  (no  other  tape  we've  heard  uses  these 
standards,  so  many  people  flunk  the  code  when 
they  are  suddenly  —  under  pressure  —  faced  with 
characters  sent  at  13  wpm  and  spaced  for  5  wpmh 
This  tape  is  not  memorizable,  unlike  the  zany  5 
wpm  tape,  since  the  code  groups  are  entirely 
random  characters  sent  in  groups  of  five-  Practice 
this  one  during  lunch,  while  in  the  car,  anywhere 
and  you'll  be  more  than  prepared  for  the  easy  FCC 
exam. 

D  21  WPiVI  Code  is  what  gets  you  when  you 
go  for  the  Extra  Class  license.  It  is  so  embarrassing 
to  panic  out  just  because  you  didn't  prepare 
yourself  with  this  tape.  Though  this  is  only  one 
word  faster,  the  code  groups  are  so  difficult  that 
you'll  almost  fall  asleep  copying  the  FCC  stuff  by 
comparison.  Users  report  that  they  can't  believe 
how  easy  20  per  realty  is  with  this  fantastic  one 
hour  tape.  No  one  who  can  copy  these  tapes  can 
possibly  fail  the  FCC  test.  Remove  all  fear  of  the 
code  forever  with  these  tapes. 


ONLY  $3.95.'  ^ 3  is  in  the  publishing  business,  not 
tapes,  so  these  are  priced  much  lower  than  anyone 
else  could  sell  them.  Have  you  ever  seen  one  hour 
cassettes  for  under  $6? 


ORDER  NOW! 


|  Na 


me 


Call 


{  Address 


|  City 


State 


Zip 


i 


Q      5  WPM  1  hr  cassette    $3.95  D  14  WPM  1  hr  cassette    $3.95 

□     6  WPM  1  hr  cassette   $3.95         >=>  21  WPM  1  hr  cassette   $3.95 

D  all  four  cassettes  $13.95 

73  Magazine  —  Peterborough  IMH  -  03458 
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These  QSLs  are  printed  on  Fine  Quality  Glossy  Card  Stock  and  are  as  good  or  better  than  cards 
sold  elsewhere  for  several  times  the  price.  We  can  offer  this  fantastic  low  price,  because  we  "gang 
print"  orders  between  other  jobs  in  our  own  print  shop  which  keeps  the  costs  way  down  and  we 
pass  the  savings  on  to  you.  If  you  haven't  been  QSLing  as  much  as  you'd  like  to  because  of  the  cost 
of  cards,  do  you  really  have  an  excuse  anymore?  Get  some  cards  and  help  improve  the  image  of 
U.S.  Amateurs. 

While  the  cost  of  everything  continues  to  skyrocket,  73  has  STILL  kept  the  price  of  these  beautiful 
QSLs  at  absolute  rock  bottom.  When  we  started  selling  our  top  quality  QSLs  two  years  ago  at  a 
PENNY-A-PIECE  it  was  a  great  deal  (postpaid  no  less!).  When  we  held  that  price  firm  last  year 
against  all  obstacles,  it  became  a  fantastic  opportunity.  Now;  this  year  we're  STILL  HOLDING 
DOWN  THE  PRICES  and  it's  the  next  best  thing  to  having  your  very  own  oil  well!  And  with  two 
brand  new  designs  too! 


t   #  • 


•  *  *   ■  • 


*  •  •  •  ■ 


Name 


Call 


(First  and  last  name  is  most  friendly) 


Address 


City 


(as  brief  as  possible  and  still  get  through  the  mail ) 


State 


ZIP 


ORDER  -  AND  PAY 

D    250 $6  (2.5</ea) 

D    500 $10  (2rfea) 

□  1000  .  .  .  $15  (1.5*  ea) 

□  2000 $20  (Weal 


(a  must) 

Awards  to  be 
listed  on  card 


.County, 


(if  desired  on  the  card) 


Amount  enclosed  $ 


A  product  of  73 


DOMESTIC  ORDERS  ONLY 

lazine,  Peterborough  NH  03458 
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JUST 


RELEASED ! 


1975  fm  repeater  atlas 


STILL  ONLY  $1.50 

73's  all  new  REPEATER  ATLAS  is  a  must  for 
every  ham  on  2  meters.  There  are  2,500 
repeaters  around  the  world  (2,000  of  them  in 
the  U.S.),  and  this  atlas  lists  them  all!  Just  off 
the  presses,  the  1975  edition  is  the  most 
up-to-date  listing  you  can  buy.  And  monthly 
repeater  updates  in  the  73  newspages  makes 
sure  that  it  stays  that  way!  You  can  still 
purchase  this  invaluable  tool  for  JUST  $1.50. 
Isn't  it  nice  to  know  that  there  are  a  few  places 
left  where  your  dollar  is  still  worth  something? 


1975  FM  Repeater  Atlas 

.copy(ies)  at  1.50         Total  enclosed. 


NGS  BY  STATE 
ORDER  TODAY! 


I 

Please  send 
|  Name 

I  Address 

i  City  


Call 


State 


Zip 


i 


73  MAGAZINE  Peterborough,  N.H.  03458 


While  we  are  to  some  extent  a  prisoner 
of  the  authors  of  the  articles  —  if  they 
don't  write  them  we  can't  print  thern  — 
still  we  do  like  to  know  your  reaction  to 
what  we  do  publish  so  we  can  keep  trying 
to  bring  you  what  you  enjoy  the  most.  In 
the  interests  of  science  then,  please  let  us 
know  which  articles  you  enjoyed  the 
most  and  which  you  disliked  most.  The 
author  of  the  article  with  the  most  votes 
will  get  a  check  for  $50  extra  to  encour- 
age him  to  get  busy  and  write  more. 

WOW! 


$0 


&4L 


ONLY .500 


UGH!! 


V0XP00P,  73,  Peterborough  NH  03458 


Ham  radio  is  too  great  a  hobby  for  us  to 
keep  it  to  ourselves.  Let's  tell  the  whole 
world  about  it!  And  what  better  way 
than  by  sporting  this  attractive  lime- 
green  bumper  sticker  on  your  car!  It's 
only  504  —  and  it's  phosphorescent  so 
you  can  see  it  even  at  night.  Go 
ahead  .  .  .  SPREAD  THE  WORD!  Order 
yours  TODAY! 


Spread  the  Word  Bumper  Sticker 
73  Inc.,  Peterborough  NH  03458 


Name 


Address 

City  


State 


Call 


Zip  . 
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DIGITAL  CONTROL 
OF  REPEATERS 
so  ft  bound  $5  hardbound  $7 
Here's    a    book   for   the 

FMer  who  wants  to  design 
and  build  a  digital  repeater 
control  system.  Contains 
sections  on  repeaters,  basic 
logic  functions,  logic  cir- 
cuit design,  control  sys- 
tems, support  circuits, 
mobile  installations, 
touch-tone,  plus  a  special 
section  on  a  "mini** 
repeater  control  system. 


B56e*J 


INTRODUCTION  TO 
RTTY 

$1 

In  this  book  the  world 
of  radio -tele  type  is  ex* 
plained  in  an  easily  under- 
stood manner  for  the 
beginner. 

The  last  part  of  this  book 
contains  a  bibliography  of 
everything  published  about 
RTTY  since  1952, 
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4  STUDY  GUIDES 
NOVICE  —  $4 
ADVANCED— $4 


GENERAL  —  $6 
EXTRA—  $5 


FCC  exams  got  you  scared?  Frustrated  by 
theory  fundamentals?  There's  no  need  to 
worry.  73's  four  License  Study  Guides  will 
help  you  breeze  through  any  of  the  four 
tough  exams?  They  are  the  ONLY  guides 
which  cover  ALL  the  material  you  will  have 
to  know.  Many  amateurs  find  that  one  quick 
reading  through  our  guides  is  enough  to  get 
them  through  with  no  sweat. 


FM  REPEATER 
CIRCUITS  MANUAL 

hardbound  $7 
softbound  $5 

Contains  almost  every  con- 
ceivable circuit  that  might  be 
needed  for  use  with  a  repeater. 
All  circuits  explained  in  detail. 
All  aspects  covered,  from  the 
operator  to  the  antenna. 


■  ■ 


-m 


DIODE  CIRCUITS 
HANDBOOK 

$1 

115  diode  circuits  includ- 
ing power  supply  application, 
regulators,  ac  meter  applica- 
tions, receiver  detectors  for 
AM-FM-SSB,  noise  li  miters, 
squelch,  AGC,  varicap  tuning. 


?$.:.    «>*, 


TRANSISTOR  CIRCUITS 

$1 

Useful  transistor  circuits  for  audio,  re- 
ceivers, transmitters  and  test  equipment.  47 
chapters  with  circuit  diagrams  for  each, 
complete  with  component  values,  etc.  A 
must  for  the  solid  state  home  brewer.  Easy 
to    read    and    to    understand. 


VHF  PROJECTS  FOR 
AMATEUR  AND 
EXPERIMENTER 

$5 

A  must  for  the  VHF 
op.  Opening  chapters  on 
operating  practices  and 
getting  started  in  VHF, 
both  AM  and  FM,  followed 
by  58  chapters  on  building 
useful  test  equipment, 
modifying  existing  and  sur- 
plus    gear. 


< 


Tv  -lAli  BOOM  &  .  N^- 


by  Wayne  Gr 


TRANSISTOR  PROJECTS 

$3 

Crammed  full  of  home 
construction  projects,  from 
receivers  to  transmitters 
and  all  in  between.  Chap- 
ters include  such  articles  as 
zener  diodes,  how  they 
work,  how  to  use,  test  and 
buy  them;  integrated  cir- 
cuits; how  to  design  tran- 
sistor amplifiers;  and  many 
more. 


SOLID  STATE 
PROJECTS 

$4 

More  than  60  projects 
of  interest  to  anyone  in 
electronics.  The  devices 
range  from  a  simple  transis- 
tor tester  to  a  ham  TV 
receiver.  This  collection 
will  help  you  become  more 
intimately  acquainted  with 
zeners.  ICs  and  varactors, 
etc. 
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TRANSISTOR 

PROJECTS 

for  the 
AMATEUR 
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HANDBOOK 
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DX  HANDBOOK 
with  MAP 

$3 
How  to  work  DX,  how 
to  get  QSLs,  country  lists, 
award  lists,  QSL  bureaus, 
maps  of  the  world,  great 
circle  maps  centered  on 
major  US  cities.  Wall  size 
DX  map  of  the  world  in- 
cluded, 


SLOW  SCAN 
TELEVISION  HANDBOOK 

hardbound  $7 
softbound  $5 

This  excellent  book 
tells  all  about  it,  from  its 
history  and  basics  to  the 
present  state-of-the-art 
techniques.  Contains  chap- 
ters on  circuits,  monitors, 
cameras,  color  SSTV,  test 
equipment  and  much 
more. 


MJIIfPI 1 •]' 


COAX  HANDBOOK 

$3 

All  about  coaxial 
cables,  connectors  and 
applications.  It's  all  here  — 
pictures,  part  numbers  and 
specifications  for  all  types. 
Includes  lengths  for 
different  types  for  quarter, 
half  and  full  wave  feed- 
lines. 


108  QUESTIONS  AND 

ANSWERS 

$2 
Discussions  of 
transmitting,  re- 
ceiving, antennas, 
power  and  audio 
measurement 
devices,  etc.  Cir- 
cuits, gadgets,  small 
construction  pro- 
jects, with  complete 
diagrams*  A  wealth 
of  interesting 
information. 


QUESTIONS     *» 
&ANSWERS     ^ 


Transmitting 

Receiving 

Antennas 

Power  ft  Audio 

Measurement 

Devices 


til:     ' 

W  «*rHf  C.BE!  N 

.  '■■    -..:   > 

WaSBEm  m  1W^JP%?; 

$ 

^iyi 

**">, 


FASCINATING 
WORLD  OF 
RADIO 
COMMUNICATIONS 

$4 

All  about  broad- 
cast band  DXing, 
tuning  the  tropical 
DX  bands,  DXing 
radio  amateurs,  an- 
tennas for  short- 
wave, radio  licenses, 
pioneers  in  electri- 
city and  radio,  com- 
mercial broadcast 
stations,   WWV,  etc. 


HOW  TO  USE  FM 

$1,50 

This       book 

presents  the  basics 
of  two  meter  FM 
operation  and  re- 
peaters in  short 
form  with  the  end 
in  mind  of  getting 
you  on  FM  quickly 
and  easily. 


LATEST  RELEASES  from  73  publications 


RF  and  DIGITAL 

TEST  EQUIPMENT 

YOU  CAN  BUILD 


RF  burst,  function,  square  wave  genera 
tors,  variable  length  pulse  generators  —  100 
kHz  marker,  i-f  and  rf  sweep  generators, 
audio  ose,  af/rf  signal  injector,  146  MHz 
synthesizer,  digital  readouts  for  counters, 
several  counters,  prescaler,  microwavemeter, 
etc.  252  pages.    $5.95 


PRACTICAL 

TEST  INSTRUMENTS 

YOU  CAN  BUILD 


■>  -  ■: 


37  simple  test  instruments  you  can  make 
—  covers  VOMs,  VTVMs,  semiconductor 
testing  units,  dip  meters,  watt  meters,  and 
just  about  anything  else  you  might  need 
around  the  test  lab  and  ham  shack.       $4.95 


73  CERTIFICATES 


WAAS  $1 

Worked  Almost  All 
States  —  Proof  of  your 
having  worked  49  of  the 
50  states. 


ALL  MODE  DXDC  $1 

Aft  award  for  2-way 
communications  with  10 
countries  using 
CW-SSB-RTTY-SSTV 
modes. 

DXDC  $1 

Available  for  those  who 
present  proof  of  contact 
(copy  of  log)  with  10 
different  countries. 

SSTV  DXDC  $1 

For  2* way  Slow  Scan 
Television  communications 
with  10  countries. 


RTTY-DXDC  $1 

Ail  operating  award  for 
those  who  have  submitted 
proof  of  2-way  teletype 
communications  with  10 
countries. 


LAPEL  BADGES 

$1 

Name  and  call  identifies 
you  at  club  meetings,  ham- 
fests*  busted  pot  parties. 
Hand  engraved  by  skilled 
New  Hampshire  craftsman 
with  loving  care. 


CUSTOMIZED  DX 

BEARING  CHART 

$4 

An  amateur  who  works 
for  a  big  computer  com- 
pany has  a  program  which 
permits  him  to  plug  in 
your  location  and  have  it 
print  out  the  bearings  of  ail 
the  countries  of  the  world 
from  your  shack. 


WORLD  DX  MAP 

$2 

This  is  the  same  wall- 
sized  DX  map  that  is  in- 
cluded with  the  DX  Hand- 
book except  it  comes  to 
you  rolled  up  instead  of 
folded.  This  is  so  you  can 
put  it  on  the  wall  or  have  it 
framed. 


73  BINDERS 

$5 

These  binders  are  a  gor- 
geous red   and   come   with 

the  nicest  set  of  year 
stickers  you've  ever  seen. 
The  perfect  thing  for  stor- 
ing your  issues  of  73  so 
that  they  won't  get  lost  or 
spilt  on,  or  into  the  hands 
of  the  Jr.  Op.  Dress  up 
your  shack  with  these 
binders. 


CALL  LETTER 
DESK  PLATE 

$2 

How  about  dressing  up 
your  operating  table  with  a 
desk  plate  showing  your 
first  name  and  call?  These 
embossed  desk  plates  are 
nice  —  and  inexpensive.  No 
zero  available,  sorry.  There 
is  room  for  twenty  letters 
and  spaces  total. 


U.S.  MAPS 

$1 

These  wall  sized  maps 
show  the  states  and  call 
area.  They  are  specially  de- 
signed for  coloring  to  show 
your  progress  toward  the 
Worked  All  States  award  of 
ARRL.  They  come  in 
groups  of  four. 
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Practical  Test  Instruments 
RF  &  Digital  Test  Equipment 
Digital  Control  of  Repeaters 
Digital  Control  (hardbound) 
Novice  Study  Guide 
General  Study  Guide 

Advanced  Study  Guide 

Advanced  Study  Guide  (hard) 

Extra  Study  Guide 

Extra  Study  Guide  (hard) 

Intro  to  RTTY 

FM  Repeater  Circuits 

FM  Repeater  Circuits  (hard) 

Diode  Circuits  Handbook 


$4.95 
$5.95 
$5.00 
$7.00 

$4.00 
$6.00 

$4.00 
$6.00 
$5.00 
$7.00 
$1.00 
$5.00 
$7.00 
$1.00 


VHF  Projects 

□  Solid  State  Projects 
a  Transistor  Projects 

□  DX  Handbook/Map 
n  Slow  Scan  Television 

o  Slow  Scan  (hardbound) 
a  Coax  Handbook 

□  Fascinating  World  of  Radio 

□  How  to  Use  FM 

o  108  Questions  &  Answers 
Simplified  Math 

□  CW  Manual 

□  FM  Repeater  Atlas 

□  73  Useful  Transistor  Circuits 


$5.00 
$4.00 
$3.00 
S3.0Q 
$5.00 
$7.00 
$3.00 
$4.00 
$1.50 
$2.00 
$  .50 
$  .50 
$1.50 
$1.00 
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□  WAAS  Certificate 

□  All  Mode  DXDC  Certificate 

□  DXDC  Certificate 

□  SSTV-DXDC  Certificate 

□  RTTY-DXDC  Certificate 
a  Lapel  Badge 

□  Customized  DX  Bearing  Chart 

□  73  Binder 

□  World  DX  Map 


$1.00 
$1.00 
$1.00 
$1.00 
$1.00 
$1.00 
$4.00 
$5.00 
$2.00 


□  Call  Letter  Desk  Plate 

□  US  Maps  (4) 

□  5  WPM  Morse  Code  Tape 
a  6  WPM  Morse  Code  Tape 

□  13  WPM  Morse  Code  Tape 
d  21  WPM  Morse  Code  Tape 
'i  Complete  Set  Morse  Tapes 

□  Novice  Tapes  (set  of  4) 

n  FCC  Rules  &  Regulations 


$2.00 

$1.00 
$3.95 
$3.95 
$3.95 
$3.95 
$13.95 

$13.95 
$  .50 
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Check  desired  items  from 

73  Gift  Gallery   list  above  and 


I    mail  TODAY  tO:    73  MAGAZINE,  Peterborough  NH   03458 
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Call 
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Address 


I  City 


State 


Zip 
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□  Check 


D    Bill  Me 


Card  No 


Expiration  Date 


Total  Enclosed 


SAVE  $50 


FM2XA 


Reg.  $299-Now  only  $249 

SWAN  FM2XA  2m  FM  transceiver,  10  watt, 
12  channels  w/crystals  for  I46.34T/.94, 
.34/.76R  and  .94  simplex.  I2vdc  WITH 
detachable  I  lOvac  supply.  Extra  crystals 
$5  each  (special  order).  Add  $5  for 
shipping  in  the  "48  states". 

Use  Your  SWAN  CREDIT  CARD! 


YAESU 


SAVE  $40  on  YAESU' s  FRdx-400SD 
Receiver  (with  2  &  6  meters). 
Reg.  $399  -  Now  Only  $359. 

A  limited  quantity  of  FLdx-400  Xmtrs. 
are  available  for  $319  (Reg.  $339). 


SAVE  $120 


SBE  SB-450,  UHF  FM  Xcvr,  5  watt,  I2vdc 
12  channels  w/xtals  for  449.5T/444.5R  & 
446  MHz  simplex.    Reg.  $399  -  Now  $279 


i 


■ 
i 


SAVE  $130 


0W 


LATEST  MODEL! 


FM-27B 

reg.  $479 -Now  $349 


Purchase  a  Regency  HR-2B  for  the  reg. 

price  of  $229  (Without  Trade)  and  we'll 
give  you  10  Free  Crystals  (reg.  $5  ea.). 


■ 


Standard 

SAVE  $60 

Purchase  a  Standard  C146A  Hand-Held 
for  the  regular  pfice  with  No-Trade,  and 
you  may  take  a  $60.00  Credit  coward  the 
purchase  of  any  other  new  merchandise. 

SR-C146A  2w  hand-held,  5  ch.  w/xtals 
for  146.34T/.94R  &  146,94 $298.00 

ACCESSORIES  FOR  5R-CI46A 

SR-CMP0B  Miniature  microphone  $  22,00 

SR-CSA  Desk-top  charger 43.00 

HM-4  6"   Flexible  antenna.  . . .,.  6.59 

SR-CPT-3644  Leather  case 8,50 

SR^CLCC- 1   Deluxe  case  .......  19.50 

Crystal  s  for  Certificates  .......  6.50 

SR-CMA  Mobile  Charger. 13.00 

SR-CI2/I20-6  AC  Charger.  .■-.'...  .  16.00 

SR-CAD  Antenna  adaptor.  ..,,..  8,00 

02GCI   Pair  of  (Mi-Cad  batteries.  3.10 
(5  pair  required  for  C-I46A) 


E-Z  Ways  to  Purchase 

|  .  CASH 

2-C0.D.  (20%  deposit) 

3-  Master  Charge 

4-  BankAmericard 

5 -American  Express 


master  charge 

THE  INTERBANK  CARD 


i 
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4828  West  Fond  du  Lac  Ave.    Milwaukee,  Wis.  53216 

Phone  (414)  442-4200 

STORE  HOURS:   Mon  &  Fri    9-9.    Tues.  Wed  &  Thurs  9-5  30;    Sat  9-3 


AMATEUR  ELECTRONIC  SUPPLY     USED  GEAR 


^  10  Day  Free  Trial  (Lose  only  Shipping  Charges)    ^  30  Day  Guarantee  ^  Full  Credit  Within  6  Months  on  Higher 
Priced  New  Equipment       ^  We  Welcome  your  Master  Charge  or  BanfcAmericard     ^t  Order  Direct  from  this  Ad ! 


ALLIED 

AX-190  Receiver 

SI  59 

SP-19G  Speaker 

9 

AMECO 

R-5   Receiver 

S   39 

CB^<7-M) 

29 

CB-6  f  14-16) 

29 

CN-50  (14-18) 

29 

CM -144  (30-34) 

29 

CN-144  (14-18) 

29 

PS-I    AC  supply 

9 

TX-62  VHF  Xmtr 

75 

62!     VFO 

59 

B& W WATERS 

3001    Hybrid  coupler  534 

CENTRAL   ELECT* 
20A  Exciter  (table) S  89 

CLEGG/ 

SQUIRES-SANDERS 

66" er  6m  Xcvr  SI  09 

Thor  6  |RF  only)  75 

4i 7  AC  sup*- mod.  65 

416  DC  sup./mod.  25 

Zeus   VHF   Xmtr  249 
interceptor  Receiver 21  9 

Interceptor  B  289 

Venus  6m  SSB  Xmtr  I  75 

Apollo   Linear  175 

FM-27A  2m  FM  269 

FM-27B  2m  FM  299 

01 1   AC  supply  49 

22V  FM<ser,25)  199 

22*erMfc  II  (AM)  199 

COLLINS 

75A-I    Receiver  $139 

75A-2   Receiver  199 

75A-3  Receiver  269 

75A-4  fser,#f452)  349 

75A-4  (ser.#t669)  349 

75A-Mser,#5M3)  449 

75S-I   Receiver  325 

75S-3  Receiver  495 

75S-3B  Receiver  695 

325*1   Transmitter  349 

312B-3  Speaker  19 

3I2B-4   sin.  control  169 

KWM-t    Xcvr  225 

351  D-l    mount  35 

KWM-2A  Xcvr  695 

351  D-2  mount  75 

5I6F-2  AC  supply  125 

5I6E-I    DC  supply  75 

PM-2  AC  supply  95 

CC-2  carrying  case  49 

RL    DRAKE 
I A  Receiver  SI  1 9 

2A  Receiver  149 

2B   Receiver  189 

2C   Receiver  189 

2AC  calibrator  9 

R-4  Receiver  269 

FMA  Receiver  2B9 

R-4B  Receiver  339 

R-4C  Receiver  399 

4NB  noise  blanker  49 

FL-500  filter  39 

FL-6000  filter  39 

CPS-I    conv.  supply  12 

CC-I   conv. console  39 

TR-3  Xcvr  299 

TR-4  Xcvr  389 

TR-4/NB  Xcvr  459 

RV-4  remote  VFO  69 

TR-4C  Xcvr  449 

RV^  remote  VFO  B9 

2NT  Transmitter  99 

AC-4  AC  supply  BE 

0O3  DC  supply  75 

DC-4  OC  supply  95 

MN-4  matcher  69 

ML*2  2m  FM  Xcvr  199 

TR-22  2m  FM  Xcvr  149 

TR-22C  FM  Xcvr  179 


OYCOM 

10*0  2m  Amplifier  SI 29 

El  CO 

723  Transmitter  S  39 

7J0  Modulator  39 

717  Keyer  49 

ELMAC 

AF-67  Transmitter  S  49 

PS-2V  AC  supply  29 
M-JQ70  AC /DC  sup*    39 

GENAVE 

PS  I  / 10  AC  supply  S  49 

GTX-200  2m  FM  I  59 

Ham-  Pa  k  IB 

GLOBE/GALAXY/WRL 

Galaxy  III   Xcvr  SI 69 

Galaxy  V  Xcvr  199 

Galaxy  V  Mk  II  239 

Galaxy  V  Mk  111  269 

GT-550  Xcvr  279 

GT-S50A  Xcvr  329 

AC-35  AC  supply  69 

AC'400  AC  supply  79 

DC-35  DC  supply  65 

G-300  DC  supply  39 

G-500  DC  supply  75 

CAL-35  calibrator  9 

SC-35  speaker  9 
DAC-35  dU.  console  69 
2000  Linear/supply  275 
Economy  AC  supply     39 

FM-21  0  2m  FM  99 

R-530  Receiver  599 

GON5ET 

Comm  II       2m  $  79 

Cotnm  II       6m  69 

Comm  HB   6m  79 

Comm  lit     2m  99 

GC-105        2m  119 

Comm  IV     2m  1 49 

Comm  IV     6m  119 

G-28  Xcvr  149 

9lQA6mXcvr  199 

91 1 A  AC  supply  39 

Thin-Pak  19 

G-76  DC  supply  39 

GSB-100  Xmtr  169 

HALLICRAFTERS 

SX-100  Receiver  SI  39 

SX-IOIA   Receiver  159 

SH06  Receiver  39 

S-108  Receiver  79 

SX-122   Receiver  225 

5X-I46  Receiver  175 
HT-32A  Transmitter  219 

HT-37  Transmitter  159 

HT-40  Transmitter  49 

HT-44  Transmitter  I  59 

SR-150  Xcvr  249 

SR-J60  Xcvr  149 
PS-I  50-1 20  AC  sup.    75 

PS-I5CM2  DC  sup,  49 

MR-!  50  rack  19 

SR-4QQ  Xcvr  495 
P-500AC  AC  supply    85 

SR  2000  Xcvr/AC  849 

SR-34{AC)Xcvr  175 

SM2A  2m  Xcvr  89 

HA-1    keyer  49 

HAMMARLUND 

HQ-IOOC  Receiver  SI  09 

HQ-UOC   Receiver  I  19 

HQ-HOA  Receiver  149 
HQ-IIQAC   Receiver  159 

HQ-170  Receiver  149 

HQ-I70C   Receiver  159 

rtCH70A   Receiver  189 

HQ-I70A/VHF  249 
HQ-I  80AC   Receiver  369 

HQ-215   Receiver  219 

S-200  speaker  15 

SP-600  Receiver  175 

SP-600-JX-I7  275 


HEATHKIT 

GR-70  Receiver  $  99 
SB-300  Receiver  209 
SB-301  Receiver  229 
HS-24  speaker  9 

XC-2    2m  converter       25 

XC-6  6m  converter  25 
SBA-300-4  2m  conv.     19 

DX-60  Transmitter  59 
OX -6 OB  Transmitter    69 

DX-IOOB  Xmtr  99 

TX-I   Transmitter  99 

HX-10  Transmitter  189 

HX-2G  Transmitter  125 

VHF  I   6-2m  Xr  79 

SB-400  Transmitter  225 

SB-401    Transmitter  249 

HW-7  QRP  Xcvr  59 

HWA-7-1    AC  supply  9 

HW-12  75m  Xcvr  75 

HW-I2A  75m  Xcvr  B5 

HW  22A  40m  Xcvr  85 

HW*fOOXcvr  249 

SB- 1 00  Xcvr  325 

SB- 1  01    Xcvr  349 

SB'I02   Xcvr  369 

SB-630  stn.  console  69 
SB-650  Digital 

frequency  display  169 

HW-1  8  Xcvr  99 

HW-30<TwoV)  29 

HW-17  2m  Xcvr  75 

HP-13   DC  supply  49 

HP-I3A  DC  supply  54 

HP-23  AC  supply  45 

HP-2JA  AC  supply  49 

HO  10  monitor  69 

ICON 

IC-21    2m  FM  Xcvr  $299 

JOHNSON 

Challenger  $  49 

Viking  I  49 

Ranger  I  B^ 

Ranger  II  139 

Valiant  I  139 

Invader  200  1 99 

Invader  2000  449 

27Sw  M'box/SWR  129 

6  N  2  VHF  xmtr  89 
6N2  conv,  (250-43)      39 

K  -  W 

KW-204  Xcvr  S329 

KENWOOD 

PS-5IIS  AC  supply  5  79 

VFO-5SS  rein.  VFO      79 

KNIGHT 

R-IOOA  Receiver      S  69 

TR-106   2m  Xcvr  89 

LAFAYETTE 

HA-250  Linear  S  59 

HA-260  2m  Amp*  59 

HA-800  Receiver  99 

LETT!  HE 

242   6m  Xmtr  $  39 

MASTER  MOBILE 
MPS-800  DC  sup,     S  39 

MOTOROLA 
Metrum  II  (25w)  w/9 
xtals  &  offset       S339 

NATIONAL 

NC4  55  Receiver      5  99 

NC-190  Receiver  139 

NC-270  Receiver  (19 

NO30Q  Receiver  129 

NCX-3  Transceiver  169 

NCX-5  Transceiver  279 

NCX-5  Mk  II  299 

NCXA   AC  supply  69 

NCXD    DC  supply  75 

500  Transceiver  I  99 

200  Transceiver  199 


AMATEUR  ELECTRONIC  SUPPLY 

4B28  West  Fond  du  Lac  Ave.  Milwaukee,  Wis.  53216 

Phone  (414)  442-4200 

HOURS:  Hon  &  Fri  9-9;  Tues,  Wed  &  Triors  9-5:30:  Sat  9-3 

IMPORTANT!  -  Please  Be  Sure  to  send  all  Mail  Orders  and  Inquiries 
to  our  Milwaukee  store,  whose  address  is  shown  above.  The  following 
Branch  stores  are  set  up  to  handle  Walk-in  business  only. 

17929  Euclid  Avenue;  Cleveland  Ohio      Phone  (216)  486-7330 


AC-50O  AC  supply       75 
NCL-200O  Linear       349 

P&H 

AFC-2  compressor  S  39 

LAHOOC  Linear  69 

PEARCE- SIMPSON 
Gladding  25  w/AC    $f69 

POLYTRONICS 

PC-2   2m  Xcvr  S   99 

PC-62B  6-2m  Xcvr     » 49 

REGENCY 

HR-25  2m  FM  XcvrS239 
HK-212  2m  FM  139 

AR-2  2m  Ampiifier  89 
HR-6  6m  FM  Xcvr  169 
HR-220  220mHz  FM  189 
HR-2B  2m  FM  I  69 

SBE 

SB-34  Transceiver  S249 

SB2-LA   Linear  175 

SB2-VOX  1 5 

SB2-CYV  cadaptor  25 


SB2-MIC  m.ke  9 

SB-450  UHF  FM  229 
SB-144  2m  FM  Xcvr   179 

SWAN 

SW-240  Xcvr  SI  69 

400  Xcvr/420  VFO  299 

406B  VFO  49 

410   VFO  69 

22 B  VFO  adaptor  19 

II7B  AC  supply  59 

160  external  VFO  75 

260  Cygnet  Xcvr  289 

I4A  DC  converter  29 

350  Xcvr  (late)  259 

350C  Xcvr  299 

500  Xcvr  309 

500CX  W/SS-I6B  449 

700CXw/SS-l6B  499 

II7C  AC  supply  65 

I I7XC  AC  supply  85 

I4C  DC  module  49 

512  DC  supply  69 

14-117  DC  supply  99 

600T  Trarisrmtter  399 


FM-2XA  2m  FM  199 

FM-12IOAw/AC         249 

TEMPO 

Tempo  One  Xcvr  $289 
AC/One  AC  supply  75 
2000  Linear  295 

TEN  TEC 

RX-IO  Receiver  5  49 
200  VFO  49 

315  Recover  169 

TX-100  Transmitter  59 
AC -5  antenna  tuner  6 
210  AC  supply  19 

PM-3  Transceiver         49 

YAESU 

FL-200B  Xmtr  SI  69 

FT-!  01    Xcvr  499 

FT-IQIS  Xcvr  549 

FTDX-401    Xcvr  449 

FV-401   rem.  VFO  75 

FL-2100B  Linear  249 

12/31/74 


All  Items  subject  to  prior  sale*  Amateur  Electronic  Supply  reserves  the  right  to 
sell  such  items  as  power  supplies  with  their  matching  equipment  only,  and  not 
separately  -  depending  upon  our  stock  situation.  To  insure  quality,  our  used  gear 
is  sent  through  our  repair  shops  after  we  receive  your  order  -  so  please  allow 
for  a  possible  slight  delay  (approximately  5  to  I  0  working  days). 


JCt  **  *vc 


Model  Ref.  Factory  NOW 

GTX-IO  S209  SI  69  SI  59 

GTX-2  2S9  1 89  179 

GTX-20O  269  199  JS9 

PS-I  79  49  • 


*  While  our  supply  lasts! 
Factory  Warranty 


*  Atwu  it 
Clegg  FM-27B 

Reg. $479. 
NOW  $349. 


Factory 
SAVE 

Up  to 

$240 


Authorized  Sale  ! 


MOTOROLA 


If  you  purchase  a  Metrum  II  on  Sale  as  shown  below  —  We  will  also 
self  you  a  PK-736  Tone  Encoder  kit  for  just  $1  freg.  S45)  and,  or  a 
T- 1670 A  AC  Power  Supply  for  just  S99  u 

10  watt  Metrum  1 1   $399  $279 
25  watt  Metrum  1 1      499     349 


Crystals  (one  per  channel) 
Repeater  Offset  Crystal 
T-I670A  AC  Power  Supply 


9.00       PK-735  Multiple  Repeater 
13.50  Offset  Modification  Kit    39.00 

150,00       PK-736   Tone  Encoder  Kit  45.00 


SAVE  $5005coM 


Purchase  a  ICOM  IC-230  for  5489.  with  Ho- Trade,  and  you  may  take 

a  tCJl  fr^Hit  rrttoarrlc   frrio  niirf-hacp  nf  nthar  merrhanrfi^P 


INTEL  1K  2102  RAM 
Factory  prime,  tested  units.  Factory  selected  for  much 
faster  speed  than  units  sold  by  others.  650  NS.  These 
are  static  memories  that  are  TTL  compatible  and 
operate  off  +5  VDC,  The  real  workhouse  of  solid  state 
memories  because  they  are  so  easy  to  use.  Perfect  for 
TV  typewriters,  mini-computers,  etc.  With  specs. 

$6,99  ea.  or 8  for  $40 

SIGNETICS  1K  P-RQM 
82 S 129.  256   x   4.    Bipolar,    much   faster  than   MOS 
devices.   50NS.   Tri-state  outputs.    TTL   compatible. 

Field  programmable,  and  features  on  chip  address 
decoding.  Perfect  for  microprogramming  applications. 
16  pin  DIP.  With  specs.  $5.99  ea, 

6  For  $40 

LM324  —  QUAD  741  OP  AMP  —  $1.50 

NE555  —  Timers  —  69c  or  10  For  $6 


709C  —  OP  AMPS  —  4  For  $1 


GESCRC106B1 
4  AMP  200PIV.  Sensitive  Gate.  59c 


2N706A  400MHZ,  TRANSISTORS 
Silicon  NPN.  1  WATT.  TO-18  Case,  5  For  $1 


FILTER  CAPS 

1000  MFD  25VDC,  AXIAL.  3  For  $1 


FAIRCHiLD  LED  READOUTS  —  69c 
FND-70.  Common  cathode.  Right  hand  decimal  point. 

,25  inch  character.  Prime  new  units.  Perfect  for  clocks, 
frequency  counters,  etc.  69c  10  For  $6 

Best  Readout  Buy  In  USA! 

PLASTIC  CASE  DRIVER  TRANSISTORS 
For  clocks  or  calculators.   The   two   most    popular 
numbers,  TO-92  case.  2N3904  NPN.  2N3906  PNP,  6  For 

$1 


FULL  WAVE  BRIDGE 
By  GJ,  1.5  AMPSOOIPfV  —  75c 

50  AMP  RECTIFIER 

200  PIV.  DO-5  STUD  CASE,  $1.25 


MOTOROLA  VOLTAGE  REGULATOR 
MC1469R.    TO-66  9   Lead   package.    For  3   TO   30V 
Outputs,  Provides  600  MA  direct  output  or  more  by 
using  an  external  power  transistor.  Refl.  catalog  $4  ea. 
With  specs.  $1 .95  ea. 


2N29Q5  PNP  TRANSISTOR 

3  Watt.  200  MHZ.  IC  —  600MA,  VCEO-40  SILICON 
HFE  100  to  300.  3  For  $1 . 


POWER  TRANSISTOR  PC  BOARD 
Mfg.  by  Memorex  Computer  Corp.  Board  has  20  Power 
Transistors.  10-RCA  2N3585  TO-66  SILICON  NPN. 
VCEO-300  IC-2AMPS,  10-MOTOROLA  MJE-340.  NPN 
Silicon,  VCEO-300*  Plastic  power  tab  case.  Also  has 
10-2N2222A  TO-18  NPN  transistors  and  10-1N5059 
1  AMP  200  PIV  rectrifiers,  plus  32  resistors.  LIMITED 
QTY.  Board  #103.  $3.99  ea. 


IC  SOCKETS 
14  PIN-5For  $1  16  PIN -4  For  $1 


NA  TtONAL  MM531 1  CLOCK  CHIP 
Same  as  5314.  But  also  has  BCD  outputs.  With  specs, 
S3. 99 


ORDERS  OVER  $15 
CHOOSE  $1 


FREE  MERCK 


BARGAIN   LISTING 

OF  TTLt   ETC. 

10c  FREE  WITH 
ORDER. 


ELECTRONIC  PARTS 

BARGAINS 


DIGITAL  CLOCK  CHIPS  BY  NA  TIONAL 

FACTORY  NEW  UNITS! 
MM5314  — 4  or  6  digits.   24  pin   DIP.   Use  with  LED 
Readouts.  With  Specs.  —  $3.95 
MM5316  —  Alarm  chip,  40  pin  DIP.  $4.95 

TEXAS  INSTRUMENTS  8  DIGIT  CALCULA  TOR  CHIP 
TMS0103NC,   Four  function.  Same  style  as  used  in  Tl 
pocket  calculators.  Factory  new  units,  with  specs.  $2,95 
each 

LED  READOUT  KIT 

You  get:   1  —  OPCOA  SLA-f  Readout  1-7490,    1-7475t 
1-7447. 

Complete  Kit  —  $2.95 

DL747  JUMBO  LED  READOUTS 
By  Litronix.  .65  inch  character,  Common  anode.  Outper- 
forms SLA-3.  Perfect  for  giant  digital  clocks.  Only  20  MA. 
per  segment.  Special  —  $2,50  each, 

HEWLETT-PACKARD  LED  READOUT 
.30  inch  character.  Common  cathode.  One  of  the  brightest 
readouts  around.  Factory  prime  units,  not  retested  seconds 
as  sold  by  others.  #5082-7740  994  ©a. 

1AMP  1000  PIV  Silicon  Rectifiers 
IN4007.  Factory  prime  devices,  10  for  $1.00. 

flCA  HIGH  VOLTAGE  POWER  TRANSISTOR 
100  Watts,  5  Amps,  300  VCEO.  TO-3  case,  Silicon  NPN. 
Mfg.   house  numbered  2N5240.    Regular  catalog  is  $6. 
Perfect  for  hLV.  supplies  or  vertical  and  horizontal  circuits. 

SPECIAL  —  99^ 

POWER  TRANSISTOR  HEATSINKS 
Double  finned,  black  anodized  aluminum.  Drilled  for  2  TO-3 
transistors. 

594  each. 

12VDC  RELAY 
DPDT.  Heavy  gold  plated  5  amp  contacts.  300  OHM  coil. 
Limited  Qty.  99$ 

SWITCHES  FOR  DIGITAL  CLOCKS,  ETC. 

Rocker  style,  SPOT,  miniature  size.  4  for  $1. 
Push  Button.  SPST  N,0.  Enclosed,  mini,  3  for  $1. 

HEAVY  DUTY  TRANSFORMER 
36  VAC,    3.5  AMPS,    115VAC  60HZ.    PRL    For  power 
supplies  or  audio  power  amps.  Best  quality,  fully  enclosed. 
$4.95, 

SUBMINIATURE  TRIMMER  CAPS 
Ultra  stable,  flange :  3.5  to  18  PF.  2  for  $1 

FILTER  CAPS 
5000  MFD  20  WVDC.  Twist  lock.  994  ** 

NA  TIONAL  VOLTAGE  REGULA  TOR 

Like  7805.  5VDC  —  1AMP  output,   Has  TO-220  plastic 
power  tab  —  994 


IN4148  COMPUTER  DIODES 
Same  as  IN914.  Factory  prime.  20  for  $1. 

48  HOUR  SERVICE 
You  deserve,  and  will  get  prompt  shipment.  On  orders  not 
shipped  in  48  HRS, ,  a  20%  cash  refund  will  be  sent.  We  do 
not  sell  junk.  Money  back  guarantee  on  every  item.  WE 
PAY  POSTAGE.  Orders  under  $10  add  75tf  Handling.  No 
C.O.D,  Texas  Res.  add  5%  tax. 

S.  D.  SALES  CO. 

P.O.  BOX  28810 
DALLAS,  TEXAS  75228 


Dee  Logan  W1HEO 
175  Fairmount  Terr. 
Fairfield  CT  06432 


New  Life 
for  the  SX-111 


Replacing  the  rf  amplifier  with  a  "hotter" 
tube,  substituting  a  solid-state  rectifier  for 
the  5Y3  and  complete  realignment  gives  the 
SX-1 1 1  a  new  lease  on  life. 

Toss  the  5Y3  and  substitute  a  silicon 
plug-in  module  from  Poly-Paks.  Or,  if  you 
have  silicon  rectifiers  with  peak  reverse 
voltages  of  at  least  1400V  (GE-51 1),  one  can 
be  installed  between  pins  4  and  8  and  the 
other  between  pins  6  and  8  of  the  5Y3 
socket  Remove  the  5V  filament  windings 
from  pins  2  and  8.  A  51  fi  2  watt  surge 
resistor  should  be  inserted  in  each  leg  of  the 
HV  secondary  ahead  of  the  diodes.  Transient 
protection  can  be  supplied  by  a  GE-X14 
thyrector  or  metal  oxide  vartstor  across  the 
primary. 


REMOVE 


115  VAC 


THYRECTOR     REr>    5|A 

G£-XI4  4 


GE-51  f 


Fig.  I 

Substituting  a  "hotter"  6EW6  rf  amplifier 
for  the  6DC6  improves  transconductance 
from  5500  to  14f000jun>  Bases  are  similar, 
so  the  tube  can  be  simply  plugged  in.  Change 
the  cathode  bias  resistor  from  18012  to  56H 
at  pin  2. 

The  plate  and  grid  voltages  are  still  well 
within  the  300V  maximums  allowed  for  the 
6EW6,  so  no  further  changes  were  made. 
Performance  was  comparable  to  the  receiver 
portion  of  a  TR4  in  terms  of  sensitivity. 


. .  .  W1  HEO 


YOUR  HAM  TUBE 
HEADQUARTERS ! 


TUBES  BOUGHT,  SOLD  AND  TRADED 

SA  VB       -  -  HIGH  $$$  FOR  YOUR  TUBES 

MONTHLY  SPECIALS 

3-500Z      S42.00 

6146B                    S  4.25 

3-1000A    120.00 

6883B                         4.50 

4-65A         28.00 

6939                          9.00 

4-1 25A       42.00 

7289/2C39WB          12.00 

4-400A       45.00 

807                            2.50 

4CX250B    24.00 

811 A                         5.00 

4X1 50A      19.00 

813                          18.00 

572B           18.00 

8236                       22.00 

BRAND  NEW**** 

FACTORY  GUARANTEED 

TOP  BRAND  Popular  Receiving  Tube  Types. 
BRAND  NEW  75%+  Off  List* Factory  Boxed. 
FREE  LIST  Available  -  Minimum  Order  S25. 


COMMUNICATIONS,  Inc, 

21 1 5  Avenue  X 
Brooklyn,  NY    11235 
Phone  (212)  646-6300 


serum;  the  industry  since  1922 


LOOKING  FOR  A  NEW  CHALLENGE? 

...  then  huiM  a  TV  camera! 


& 


ONLY  SOLID-STATE  CAMERA  AVAILABLE  IN  KIT 
FORM  OR  FACTORY  ASSEMBLED  COMPLETE  KIT 
WITH  VIBICQN  TUBE  ONLY  $166.00.  POSTPAID 
DELIVERY  ANYWHERE  IN  USA,  CANADA  And 
MEXICO,  OPTIONAL  AUDIO  SUBCARRIER  418.95. 
WRITE  or  PHONE  NOW  FOR  COMPLETE  CATALOG 
OF  KITS,  PARTS  <md  PLANS.  DIAL  -102^987  3771. 

i30i    n   Broadway     ATV  Research       Dakota  cut  nebr   6«?3i 


MINIATURE 
SUB-AUDIBLE 
TONE 
ENCODER 


Compatible    with     all     sub  audible     tone    systems    such    as 
Private  Line,  Channel  Guard,  Quiet  Channel,  etc. 

Glass  Epoxy  PCB.  silicon  transistors,  and  tantalum  electro 
Jytics  used  throughout 

Any    miniature    dual    coil    contactless    reed    may    be   used 
(Motorola  TLN6824A,  TLN6709B  -  Bramco  RF  20) 

Powered  by  1  2vdc  @3ma 

Use  on  any  tone  frequency  67Hz  to  250H  ? 

Miniature  in  size  2. 5k. 75x1 .5"  high 

Wired  and  lasted S  14.95 

Complete  less  reed  (Available  in  33  freo,s.  for  517.50  em 

Output  3v  RMS  sinewave,  low  distortion 

Postpaid  -  Calif .  residents  add  5%  sales  tax 

COMMUNICATIONS 


SPECIALISTS 

P.O.  Box  153,  Brea  CA  92621 


APRIL  1975 
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W2NSD  from  page  3 

other  than  the  most  relaxed  rules  they 
can  make. 

Of  course  there  is  no  way  f  can 
counter  every  possible  argument  in  a 
brief  editorial,  but  it  would  be  fun  to 
get  a  large  group  at  a  convention  and 
work  over  as  many  aspects  of  the 
situation  as  possible. 

Docket  20282  seems  to  offer  vir- 
tually nothing  to  anyone  -  except 
possibly  a  few  Extra  Class  phone 
frequencies  to  the  Advanced  Class  ops 
—  and  it  takes  away  privileges  whole- 
sale. Two-thirds  of  the  amateurs 
would  be  cut  in  power  and  just  about 
everyone  would  have  to  go  back  to 
the  books  again  to  take  more  FCC 
exams  —  and  ante  up  to  the  U.S. 
Treasury  for  each  test* 


I  have  a  feeling  thai  Walker  has 
his  heart  set  on  making  incentive 
licencing    work    even    if    it    kills 


For  my  part,  as  publisher  of  73, 
docket  20282  looks  great.  I'll  be  able 
to  sell  books  and  code  cassettes  for  all 
those  myriad  of  license  grades  — 
imagine  eight  different  classes  of 
license!    Our  Novice  study  guides  are 


selling  very  well  —  as  are  the  Novice 
study  cassettes  which  have  the  theory 
plus  Q&A  on  four  one  hour  cassettes. 
The  General  Class  Study  Guide  is 
doing  fine  —  the  Advanced  Class 
Guide  is  selling  well  —  and  so  is  the 
Extra  Class.  Watch  for  my  Communi- 
cator Class  license  guide  and  Experi- 
menter Class  license  guides.  I'll  have 
to  get  busy  on  theory  cassettes  for 
Communicator,  Experimenter,  etc,  ,  . 
I  have  a  feeling  that  Walker  has  his 
heart  set  on  making  incentive  licensing 
work  even  if  it  kills  us,  so  I  don't  hold 
out  much  hope  for  20282  to  get  shot 
down,  even  if  a  lot  of  amateurs  agree 
with  me  that  it  is  a  waste  of  time. 
Perhaps  next  year  when  he  retires 
we'll  do  better  and  be  able  to  get  our 
rules  to  reflect  the  simple  goal  set  out 
in  97.1c:  To  advance  skills  in  both  the 
communications  and  technical  phases 
of  the  art* 

OSCAR  FEVER 

One  of  the  local  Oscar  fans  was 
enthusing  at  a  meeting  of  the  Inter- 
state Repeater  Society  (Geeze,  how  I 
hate  the  name  of  that  club .  .  .  dunno 
just  why,  just  something  about  it  that 
grates  on  me.)  -  anyway,  this  chap 
was  saying  that  all  you  had  to  do  was 


tune  down  to  145.95  when  Oscar  was 
passing  over  and  you'd  hear  all  sorts 
of  interesting  things  being  repeated 

from  432  MHz. 

One  afternoon  a  few  days  later  I 
got  to  looking  at  the  orbital  chart  in 
73  and,  after  a  fast  calculation  of 
GMT,  decided  this  was  the  time  to  try 
it  out  The  only  tunable  receiver  was 
my  trusty  Comcraft  CTR-144  —  the 
little  rig  I  use  to  find  secret  repeaters 
and  to  fruitlessly  tune  the  lower  parts 
of  the  144  MHz  band  listening  for 
action.  I  put  it  on  145.95  with  a 
counter  and  made  myself  present  at 
schedule  time.  Nothing-  Hmmm  I 
kept  tuning  up  and  down  about  25 
kHz  and,  outside  of  a  small  birdie 
generated  by  the  Comcraft,  nothing 
doing, 

I  had  about  given  up,  some  four 
minutes  later,  when  I  began  to  hear  all 
sorts  of  things  coming  through,  I  had 
the  spotting  switch  on  and  was  using 
the  vfo  as  a  bfo  ,  . .  first  it  was  a  W5 
on  CW  . . .  then  a  WA7  .  .  ■<  then  I 
began  to  hear  several  sideband 
stations.  Tuning  that  vfo  to  demodu- 
late sideband  is  not  an  exercise  for  the 
unsteady  of  hand.  They  were  coming 
in  from  all  over  —  W8,  W0,  VE,  even 
W2!  I  got  so  excited  I  ran  through  the 


4tWe  carry  the  largest  stock  of  all  types  of 
ELECTRON  TUBES,  SEMICONDUCTORS, 
ICs.  Special  prices  on  4CX1000Asw 
3—4Q0ZS,  829Bs%  811  As  —  and  many  other 
industrial  and  receiving  types.  Prices  and 
ca ta log  on  req  ues  t 

136,69  FRANCIS  LEWIS  BLVD.  RQSEDALE  NY  11422  (2W9785396 

WORLD  QSL  BUREAU 

i200  Panama  Ave,,  Richmond  CA    USA  94804 

THE  ONLY  QSL  BUREAU  to  handle  all  of  I 
your  QSLs  to  anywhere;  next  doort  the  next 
state,  the  next  county,  the  whole  world. 
Just  bundle  them  up  (please  arrange  alpha- 
betically) and  send  them  to  us  with  pay- 
ment of  6£  each. 


WANNA  WORK  MORE  DX  ? 

Subscribe  to  THE  WORLDS  ONLY  weekly  DX 
Magazine,  Strictly  DX  news  in  depth,  I  give  you 
upcoming  events,  dates,  times,  freqs,  DX  QSL  info, 
contest  info,  DX  articles,  etc.  SUBSCRIBE  NOW 
and  WORK  EM  ALL  !  DX  NEWS  GALORE  ! 
$  6,00  for  6  mo,  or  $  12,  per  yr  to  W/K,  VE.  XEr 
First  Class  mail.  THE  DXERS  MAGAZINE, 
(W4BPD),  Drawer  "DX",  CORDOVA,  S.C.  29039. 
DXING  iS  GREAT  USING  OUR  INFO  ! 

Money!  You  can  get  top  dollars  now  for  U.S. 
surplus  electronics,  particularly   Collins.   Write 
or   call   now   for  your  bigger  than  ever  quote. 
Space    Electronics   Corp.,    76    Brookside    Ave,/ 
Upper  Saddle  River,  N  J.  07458  (201 )  327  7640. 


# 


YOU  ASKED  FOR  IT!  ECM-5B 
FM  Modulation  Meter 

DA//    Y    *tilJli7   leS5  batteriM 
KJrvt-  i      3jM  Jt   and  cry  sink 

•fl  7.5  krk  deviation  peak  rending 

Meets  commercial  requirements 
•  Operates  3D  500  MHz 
•Crystal  Controlled  tor  easy  operation 
•Telescopic  antenna 

NEW  OPTIONS 

•  NICAD  power  pak  520.46 

•  Charger  $29.95 

•  Audio/scope  output 
with  earphone  S12-95 

Wrt te  or  call  for  complete  info. 

Send  check  or  money  order 

plus  51.50  for  shipping,  Indiana  residents  add  4% 
sales  tax.  Crystals  for  146.94  MHz  S3-95.  All  other  freq.  $7 


Ctm. 


* 


* 


# 


ECM  Corporation 
412  Nortrt  Weinbacn  Ave. 
Evansvtlle    Indiana  47711 
812  47$-2121 
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C  F  P  ENTERPRISES 

866  RIDGE  ROAD,  LANSING,  N.Y.  14882 

Whether  you  extend  the  range  of  your  VHF 
FM  station  with  the  new  Ringo  Ranger  or 
rotate  your  house  with  full  size  HF  Mono- 
beam,  it's  hard  to  beat  CUSHCRAFT  for  the 
very  best  in  antennas. 


n 


i 


i 

i 

i 
i 
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Contact  CFP  today  for  the  Cushcraft  antenna 
of  your  choice.  You'll  be  glad  you  did. 

J  Office  &  Salesroom  Hours  by  Appointment  Only  I 
I  24-Hour  Phone:  607-533-4297  [ 

Send  SASE  for  Monthly  Listing  of  | 

Used  Equipment  and  Bargain  Goodies 


73  MAGAZINE 


It  would  he  gratifying  to  .say  thai 
ever)  one  came  rushing  in  to  hear 
the  great  wonders  of  satellite 
radio,  but  the  cold  hard  fact  is 
that  I  stirred  up  as  much  interest 
as  an  insurance  salesman. 

73  offices  calling  out  the 
news .  ,  .  hey,  come  on  and  listen. 

It  would  be  gratifying  to  say  that 
everyone  came  rushing  in  to  hear  the 
great  wonders  of  satellite  radio,  but 
the  cold  hard  fact  is  that  I  stirred  up 
about  as  much  interest  as  an  insurance 
salesman.  Oh  well. 

Once  the  satellite  pass  was  over  and 
the  band  had  died  again  I  got  to 
ruminating  about  the  incident,  f  knew 
that  I  would  soon  be  getting  on  432 
on  sideband  ...  I  didn't  know  how, 
but  I  knew  I  would.  And  I  would  be 
getting  a  good  sideband/CW  receiver 
system  set  up  for  1 46  MHz  too. 

It  was  in  1948  that  a  similar  thing 
happened  to  me.  I'd  been  reading 
about    six    meters    opening    up    and 

decided  to  give  a  listen.  I  dug  out  an 
old  pre-war  Meissner  FIVI  tuner ,  .  .  it 
tuned  from  40-50  MHz  ...  ,  I'll  bet  not 
many  of  you  remember  when  the 
broadcast  FM  band  was  down 
there  .  .  .  when  we  used  to  listen  to 
Major  Armstrong's  station  at  Alpine, 


New  Jersey.  Well,  I  dusted  that  off 
and  tuned  up  to  the  high  end  just 
about  50  MHz  and  hooked  on  a  short 
indoor  antenna  .  .  ,  WOW!  Fantastic. 
W6,  W7,  VE7,  and  all  points  in- 
between.  And  they  were  boiling 
through  S-9  plus.  The  wideband  FM 
tuner  mixed  them  all  together...! 
used  it  later  to  keep  an  ear  on  the 
band  for  openings. 

Within  a  couple  days  I  had  a  con- 
verter hooked  on  my  SX-28A  and  a 
small  transmitter,  both  of  which  I  had 
thrown  together  in  a  flurry  of  mid- 
night building.  I  worked  everything 
and  had  a  great  time. 

Oddly  enough  this  early  six  meter 
work  had  a  direct  influence  on  my 
getting  into  ham  publishing.  It  was 
along  about  1950  that  Perry  Ferrell 
got  involved  with  the  Radio  Amateur 
Scientific  Observations  (RASO)  pro- 
ject to  investigate  six  meter  propaga- 
tion and  I  was  one  of  the  amateurs 
who  set  up  a  beacon  on  50 J  MH?, 
Perry  eventually  became  editor  of  CO 
Magazine  and,  knowing  of  my  interest 

in    RTTY,    signed    me    on   as    RTTY 
editor, 

Six  meters  was  a  lot  different  in 
1950-1952,  J  was  living  in  Brooklyn 
and  I  was  the  only  active  amateur  on 
the  band  in  Brooklyn!  There  were  a 


couple  chaps  over  in  New  Jersey,  a 
few  up  north  of  the  city,  and  now  and 
then  Ed  Tilton  would  come  on  from 
up  in  Connecticut.  Everyone  was 
crystal  controlled  so  I  could  tell 
instantly  who  was  on  the  air  just  by 
measuring  their  frequency. 

So  here  we  are  with  another  ex- 
citing development:  Oscar  7,  I'll  have 
to  get  caught  up  on  the  state  of  the 
art  in  satellite  communications  —  with 
data  to  know  when  the  satellite  will 
be  available  —  a  good  uplink  converter 
for  my  low  band  rig  —  a  good  antenna 
for  it  —  a  hot  receiver  for  the  down- 
link on  146  MHz  —  a  cassette  recorder 
to  keep  a  record  of  the  contacts. 
Watch  out  for  me. 

There  are  several  ways  of  tuning  in 
the  145.95  MHz  Oscar  7  output  - 
even  with  simple  gear.  One  way  would 
be  with  an  FM  receiver  and  a  com- 
munications receiver  tuned  to  the 
10.7  MHz  i-f  output  —  that  would 
enable  you  to  copy  the  sideband  and 
CW  signals.  A  little  converter  is  pretty 
easy  to  put  together  for  the  band,  and 
you  really  don't  have  to  go  for  DX 
sensitivity  —  or  perhaps  one  of  the 
excellent  Vanguard  converters. 

Once  you  start  listening  you  may 
find   yourself   hooked. 

.  . .  Wayne 
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TECHNIQUES  FOR  THE  HOBBYIST 

B00KLET:$2^ 


IBVIST^ 


ARTWORK,  PC  DRILL  BITS:-«» 
SEND  SASE  FOR   FLYER. 

TRUMBULL. 833  BALRA  DR. 
ELCERRITO.CA.94530 


DIP0LE  ^ANTENNA  CONNECTOR 

HYE-QUE  (HQ1)  dipole  connector 
has  coax  SO-239  socket  molded  Into 
glass  filled  pta$tic  body  to  accept 
coax  PL-2  59  plug  on  feedline*  Drip- 
cap  keeps  coax  fittings  dry.  Instruc- 
tions included*  Guaranteed.  At  your 
dealer*  or  $3.95  postpaid.  Com- 
panion   insulators    2/$ .99. 

BUDWIG  MFG.  Co.  PO  Box  97  B,  Ramona iCA92065 


Either  Plugs  OR  Sockets 

5  for  $050 

- T  POST^ 
W  PAID 
N, J,  residents  add  1 8c Sales  Tax 

^^_r^  Send   SASE  for  other  Connectors* 

COAKIT   P.O.  Box  101  A  Dumont,  N.  J.  07628 


PL-259 
SO-239 


The  New  MARSH  2-METER  FM  ANTENNAS 


Eftici&nt  mobile  and  fixed  station  antennas  No  holes,  to  drill  or  magnets  Mobile  mod- 
els mount  securely  to  car  roof  with  tough  nylon  strap  instant  mount, 

•  Model  1-4  WFM— the  V*  wave  "Cartop"  $16.95  aa. 

*  Model  12  WFM— the  %  wave  "Cartop"  $18.50  aa. 
Add  $1.50  postage  &  handling,  (Com,  residents  add  sates  tax) 

^  Write  for  literature  Money- back  guarantee 

DEALER  INQUIRIES  INVITED 

MARSH  devices  P.O.  Box  154,  Md  Greenwich,  Conn.  06870 


^ 
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NEW! 

GLOBALMANtm 
ELECTRONIC    KEYER 

EK-108D 

with  built  in  monitor 

$74.95  ppd. 

Jam-Proof  IC  Circuitry  *  5-50  wpm 
self  completing  ■  Output  heavy-duty 
TR  switch  250v.  2  amps  •  Power:  2 
flashlight  batteries  or  external  6VDC 

1  year  unconditional  guarantee  —  10  day  return  privilege 

Write  for  specs  &  photos.    Dealers  Wanted 

W6PHA  -  GLOBAL  IMPORT  CO. 

714-533-4400     Teiex  678496  Box  388 P  El  Toro,  Calif,  92630 


&rar -hits 


G.  P,  O..     Box  545 

Stoten    Island.  N.Y,  10314 


If   you   hqven'f    built  one   yet.  .  . 

Now    Is    The    Time! 

THE  K2CJAW   COUNTER 

For   details   see  article    in    Nov.    T974     73    Mag. 

The  circuit  is  so  good    that   it's 
been    Reprinted  in    QST 

Etched,     Drilled   &    Plated    p.  c.    Board       $15 


Designed    & 
Engineered 


KEQflUT 


APRIL  1975 
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Sam  Kelly  W6JTT 
1 281 1  Owen  Street 
Garden  Grove  CA   92645 


Try  160  CW 
With  This  Transmitter 


Realizing  the  shortcomings  of  my  sur- 
plus TCS  transmitter  on  the  160  meter 
band,  I  decided  that  either  major  surgery 
was  in  order,  or  a  new  transmitter.  Choosing 
the  latter  solution  I  quickly  checked  my 
budget  and  found  it  depleted  as  usual. 
Therefore,  any  new  construction  had  to  rely 
heavily  on  easily  obtainable  surplus  com- 
ponents. 

Basically  the  transmitter  consists  of  a  vfo 
that  tunes  from  3.25MHz  to  3.45MHz,  the 
output  of  which  is  heterodyned  with  a 
5.25MHz  crystal  oscillator  to  produce  a 
1.8MHz  to  2.0MHz  output.  Both  oscillators 
are  continuous  running.  Keying  is  accom- 


plished by  blocking  the  grid  of  the  mixer 
and  the  final  amplifier. 

The  vfo  used  was  a  surplus  Collins  70-K1 
which  was  found  in  a  local  surplus  store  for 
less  than  10  dollars.  Since  these  may  not  be 
readily  available  elsewhere,  the  circuit  of  an 
alternate  vfo  (which  was  tested)  is  included. 

The  final  amplifier  is  a  pair  of  1625's 
operating  in  parallel  into  a  pi  section  net- 
work. 1626's  were  chosen  because  of  their 
abundance  at  about  two  bits  each,  plus  the 
fact  they  are  quite  rugged. 

The  power  supply  uses  a  surplus  receiver 
power  transformer  with  a  high  voltage  secon- 
dary of  340-0-340V.  This  is  bridge  rectified 


Fig.    I.    Front  view  of  the  160  meter  heterodyne  CW  transmitter. 
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WAVEFORM  GENERATOR 


XR20SK 


KIT 


Only  $28.00 


Here's  a  highlv  vo/iatilG  lab  in- 
itmmenUC  a  fraction  of  the  cost 
of  conventional  unit.  K>1  includes 
two  XR205  IC's,  data  &  applica- 
tions, PC  board  (otchod  &  drilled, 
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TAA611B12 

6  15 

1.15 

8 

1.60 

TAA621A12 

S-27 

1.40 

B 

2.00 

T0AG41B1 1 

&  IB 

2.30 

4 

3.00 

TBA800 

530 

4,70 

8 

2.20 

TBA810AS 

420 

2.50 

4 

3-00 

TBAB20 

3-TG 

0.75 

4 

1.70 

TCA830 

6  20 

2.00 

4 

2.20 

TCA940 

6  24 

6.50 

8 

4.40 

BIPOLAR 
MEMORY 

C3101  6.50 

P3101  4.90 

C3101A  7.30 

P31  01  A  5.80 

JM5501CDE  7.30 

IMS501CPE  5.B0 

MM5560D  7.30 

MM5560N  5.80 

DM8599N  5.BO 

93403PC  5. SO 


2524V 

Recirculating  512  Bit 
Dynamic  Shift  Register 

1  -24:  $3.90      25  Up:  $3.80 

MOS-LSI 


I 


SOLDER     TIN 

8  pfn  OIL 

.22 

14  pin  DliL 

.26 

75107 

16  pin  DIL 

.29 

75107B1M 

2.60 

24  pin  DIL 

.75 

7510SBN 

2.30 

23  pin  DIL    ' 

1. 10 

751 09 N 

3-20 

35  Pin  Dl  L 

1.70 

751  ION 

2.20 

40  pin  DIL 

1.90 

751 15N 

2.25 

WIRE  WRAP  GOLD 

75138N 

2.^5 

14  pin  Dl  L 

.40 

751  SON 

3.10 

16  pin  DIL 

,45 

751 54N 

4.10 

SOLDER    GOLD 

75208N 

2.70 

14  pin  DIL 

,35 

75234N 

2  50 

16  pin  Dl  L 

.40 

754 5 ON 

1.2S 

TEFLON 

75451 N 

1.00 

3  pin  TO-5 

55 

75452N 

1.00 

4  pin  TO-5 

65 

754 53 N 

1 .00 

6  pin  TO  5 
8  pin  TO-5 

.90 

1.10 

7520  SERIES 

10  pin  TO  5 

1  40 

SENSE  AMPS 

Frllrl 


COMPUTER 

INTERFACE 


DM8820N 

DM8630AN 

DM8S3QN 

DM8B31IV 

DM88  32N 

NBT26B 

9600PC 

9601  PC 

9602PC 

9614PC 

9615PC 

961 6DC 

961 7PC 

9620PC 

9 63  IPC 


2.40 
6,90 
2.40 
.20 
,00 
40 
,30 
20 
10 
30 
,40 
,00 
3,50 
4.00 
4.  DO 


PHOt  A 

6.90 

C2 102-2 

BOO 

P1101A1 

8.50 

P21022 

6.00 

1402AN 

5,40 

3505K 

3.30 

1403AH 

8.00 

2512K 

5.50 

1403  AN 

5.40 

2531V 

4.00 

1404  AH 

8.00 

3524V 

3.90 

14  04  AN 

5.40 

2525V 

5.30 

1405  A 

4.10 

2533V 

8.50 

1500 

4.00 

334 IPC 

320 

1507 

4.00 

MM5025N 

20.00 

1602 

33.00 

MM5026N 

20.00 

1702 

33.00 

MM5027N 

30.00 

C3102 

8.00 

MM50S5N 

5.50 

P2102 

6.00 

IV1M5056N 

5,50 

C2 102-1 

8.00 

MM50S7M 

5,50 

P2103-1 

6.00 

MM5058N 

5.50 

MIVI404H 
MM405H 
MM406H 
MM407H 
MM451H 
MM454F 
MM  505  hi 
MM507H 
MM550N 
MM551H 
MM555H 


12.00 

23.00 

6,50 

5.50 

11.40 

IS. 00 

3,20 

3.30 

5.90 

5,60 

5.60 


7520N 
7521N 
7522N 
7523N 
7524N 
7&25N 


4.00 
200 
4.25 
1.75 
2.00 
4,50 


LM114H 
LM300H 
LM300N 

LM301AH 

LIW301AM 

LM301AN 

LM301M 

LM301  H 

LM302D 

LM302N 

LM302H 

LM304H 

LM305H 

LM305AH 

LM305N 

LM306H 

LM307H 

LM307M 

LM307N 

LW130BH 

LM3O0AH 

LM308D 

LM308M 

UV1309H 

I  VI303K 

LIM3T0H 

LM310M 


3.00 

1.20 

1,20 

.90 

.80 

1.10 

.90 

.90 

3.50 

1  30 

1,50 

1.50 

1,05 

1,05 

1,00 

95 

,75 

.95 

50 

20 

00 

00 

20 

75 

95 


HYBRID 
povteT 
AMPLIFIERS 


LM3t1H 

LM3T1D 

LM311M 

LM311N 

LM312H 

LM31SH 

LM324N 

LM331N 

LM339N 

LM330  5K 

LM320  5T 

LM320  12  K 

LM330-T2T 

LM340  05  K 

LM340  06K 

LM340  08K 

LM340  12K 

LM340  15K 

LM340-18K 

LM340-24K 

LM55DCM 

LM556CN 

LM709CH 

LM709CN 

LM710CH 

LM710CN 

LM711CH 


70 
90 
75 
00 


2.70 
2.60 
1.90 
3.30 
3.20 
2.90 
2.50 
2.90 
2.50 
2.60 
2.&0 
2.60 
2.60 
2.60 
2.60 
2  60 
.90 
30 
45 
45 
90 
90 
90 


1 


LM711CN 
LM715CH 
LM715CD 
LM723CH 

LM723CN 

LM725CH 

LM725CD 

LM733CH 

LM7  33CD 

LM733CN 

LM741CH 

LM741CD 

LM741CM 

LM7^11CN 

LM747CH 

LM747CN 

LM747CD 

LM74SCM 

LM748CW 

LM777CH 

LM777CM 

LM3046CN 

LM3054CN 

SG4501T 

SG4501hJ 

LM5000K 


,90 

4.30 

4.60 

.90 

75 

5,00 

D  20 

1  40 

3.50 

1.30 

.45 

1.25 

.44 

.70 

1,70 

.90 

3.60 

.55 

.55 

15 

10 

95 

50 

20 

20 

DO 


2, 
2, 


1. 
2 
2. 
7. 


IC  POWER  REGULATORS 


LM335K  5V,  600mA  2  40 
LM336K:  12V,  600mA  2.90 
LM337K:     T5V,  450mA    2,&0 


SI 
SI 
51 
SI 


1010G 
1020G 
1030G 

1050C 


10W  £6.90 
20W  B.90 
30W  18.70 
50W  25,90 


TRANSISTORS 


POWER 
TRANSISTORS 


5. 
6. 
4. 

1 
I. 

2 

2. 

2, 

5. 


A  PORTABLE 

4tt  DIGIT 
MULTIMETER 
FOR  $299, 
A  10  MHZ 
COUNTER  OPTION 
FOR  S50, 


TWO-PHASE 

MOS  CLOCK 

DRIVER 

MH0026CN         $5,50 


FM  STEREO 
DEMODULATOR 

XH1310     $3  90 


B  U204  3A  1 300  V  £4. 1 4 

BU205  3A  1500V     4.95 

SU206  3A  1700V 

8U207  6 A  1300V 

SU2  03  6 A  1500V 

BU2  09  6A  17  00V 


5.94 
5.85 
6-93 
3.G4 


PULSE 
GENERATOR 


Inter  design   1101 :  0. 1HU-2MHZ, 
0-5V  Output,  var,  width,  line  Of 

battery  operation, $159-00 


MINIMUM  ORDER:  S10.0O 
Add  $t,00  to  cover  postage  and  handling 

SEND  CHECK  OR  MONEY  ORDER  [NO  C.O,D.)  TO: 

California  residents  add  6%  tales  tfflw 


ANCRONA 


2N173 

2.15 

2N5125 

2,90 

2N677C 

5.50 

2M697 

25 

2N711 

50 

2N91S 

.40 

3N1 136 

1.60 

2N1377 

1.50 

2M1463 

1,20 

2N1534 

1.00 

2N1S40 

1,T0 

2W1544 

.90 

2N1924 

1.30 

2^J1934 

3.40 

2N2102 

.60 

2N22  1L* 

.30 

2N2221 

,25 

1 N  2434 

.25 

2N2713 

.15 

2N2906 

.18 

2N2907 

.20 

2N2926 

.15 

2M3053 

.36 

2N3055 

.95 

2W3202 

16.00 

2N3227 

1.30 

2 N  3375 

5.50 

2N3442 

2.20 

2  N  3445 

2N3563 

2N3565 

2N3567 

2N3S69 

2  N  3642 

2  N  36  43 

2N3645 

2N36S7 

2N36S4 

2M3702 

2N3707 

2N3711 

2M3725 

2N3731 

2M3771 

2W3772 

3N3773 

2N37S9 

2M3S19 

2N3S23 

2N3S66 

2  N  3905 

2N3906 

2  N  3909 

21^3955 


2N3955A  3 


5.00 

.15 

19 

.19 

.17 

.19 

,14 

.15 

9,00 

1.26 

,18 

.17 

,13 

.36 

2.00 

2.20 

2.30 

3.40 

3.00 

.30 

.70 

10 

20 

25 

SO 

70 

20 


1 


2N3957 
2  N  3971 

2N4045 

2N42 28 

2N4243 

2N4303 

2N4341 

2 N 4347 

2 N 4548 

2 N 4305 

2N4416 

2N4853 

2N4859 

2N4922 

2N&036 

2N5127 

2N5193 

2N530E 

2N5409 

2N5453 

2N5457 

2N545S 

2N577S 

2N6027 

2N602S 

2  N  6099 

2NG101 

2N6103 


1. 
1. 
2. 
1. 


1.60 

1.00 

1.05 

.50 

.18 

.30 

.35 

,60 

00 

30 

.90 

10 

1.20 

1.00 

1.18 

.16 

4.30 

.27 

32.00 

5.40 

.40 

.40 

.55 

.50 

.65 

.35 

.86 

.90 


P.O.  BOX  22Q8M,  Cuiver  City,  CA  90230 


SPECIFICATION  SHEETS:   $-26  Ba. 


to  produce  about  940  Vdc  at  no  load.  A 
choke  input  filter  from  the  center  tap 
provides  +300V  for  the  other  stages.  A  small 
6.3V  filament  transformer  is  connected 
backwards  across  the  6.3V  winding  of  the 
power  transformer  to  provide  bias  for  the 
mixer  and  final  amplifier. 

While  the  bias  voltage  could  be  keyed 
directly,  I  am  partial  to  low  voltage  keying 
so  I  used  surplus  reed  relays  for  keying, 
receiver  muting  and  side  tone  keying. 
Antenna  switching  is  done  by  a  simple  TR 
switch. 

The  top  view  of  the  transmitter  is  shown 
in  Fig.  2.  The  vfo  mixer  sub  assembly  was 
built  on  a  4  x  6  x  2  inch  chassis.  The  vfo 
shown  is  the  surplus  Collins  70K-1.  It  is 
highly  desirable  due  to  the  extremely  good 
linearity.  It  provides  only  150kHz  coverage, 
but  this  is  adequate  for  most  geographical 
locations.  The  alternate  vfo  circuit  is  shown 
in  Fig.  4.  A  surplus  link  variable  inductor 
from  a  Navy  ATD  transmitter  tuning  unit  (3 
—  9 MHz)  was  modified  by  removing  two 
turns  from  the  rotable  link.  The  remaining 
2]4  turns  were  then  mechanically  adjusted 
for  maximum  linearity.  The  final  tuning 
range  was  500kHz. 

ZOOpF 

}|— <  RF  OUT 

ATD 

VARIABLE 
^INDUCTOR         200pF 


6.3VAC        COM         +  I50V  REGULATED 


Fig.  4. 

Transmitter  construction  was  done  in 
three  stages.  First  the  power  supply  stage 
(Fig.  5)  followed  by  the  vfo-mixer  (Fig.  6) 
and  then  the  driver  —  final  amplifier  (Fig.  7), 
Most  components  were  mounted  on  simple 
tag  strips.  The  sidetone  oscillator,  keying 
relays  and  meter  multipliers  are  mounted  on 
small  pieces  of  fiberglass  Vectorboard  which 
are  rigidly  supported  on  standoff  bushings. 

Using  the  component  values  shown,  the 
meter  reads  1000V  full  scale  (fs)  in  position 
1,  500mA  fs  in  position  2,  15mA  fs  in 
position  3  and  relative  amplitude  in  position 


Fig.  2.  Top  view  of  transmitter  with  shielding 
removed. 

4.  The  10mfi  resistor  was  made  up  of  three 
33M  2W  resistors. 

A  word  of  caution  on  selecting  a  meter 
switch!  Avoid  the  low  cost  phenolic  imports 
as  they  won't  handle  the  voltage.  I  had  one 
fail  destroying  the  meter,  I  replaced  it  with  a 
Centralab  ceramic  switch  which  has  held  up 
very  welL 

Filter  capacitors  are  mounted  on  a  heavy 
bracket  under  the  chassis.  A  separate  shield 
assembly  is  provided  for  the  TR  switch.  A 
bottom  plate  and  screen  cage  around  the 
final  tank  assembly  complete  the  shielding. 

Alignment  and  check-out  is  simple.  The 
vfo-mixer  assembly  is  best  aligned  and  cali- 
brated using  an  oscilloscope  and  counter. 
However,  satisfactory  work  can  be  done 
with  a  grid  dip  oscillator  and  either  a  LM  or 
BG221  frequency  meter  and  a  receiver. 
Adjust  the  slug  in  the  mixer  plate  coil  for  a 


Ml . 


Fig.  3.  Bottom  view  of  the  transmitter. 
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INTRODUCING  MODEL  2M6A 


Frequency  Range 


Insertion  Loss  <1.5  db 


Rejection  >105  db 


VSWR  1.2:1 


Completely  Preassembled 


Price  $350.00 


For  more  information  on  this  or  any  of  our  duplexers  and  tuned  cavities 
for  70  cm.;  1.5  M  and  2  M.  call  or  write: 


WTVETER 


544  Lassen  St. 

Los  Altos,  Ca.  94022 

(415}  941-2118 


DEALER  INQUIRIES  INVITED 


+ 1 50  V 


♦5IOV 


DPDT 
2SOV 
I0A 


9IOV 


115  VAC 


QI-Q2  MOTOROLA     MD~H22 
CRI-CR4   1 500  PI V  2  A 
CR5«CR6  400PIV  750  rnA 
K*i-K-3  SPST  REED  RELAY 
T!     340-0B4OV    150mA 

63V    5A 

50V    EA 
T*2    6.3V    2A   TO  II5V 
T  3   50011;  Bit   ISOmW 


RF  IND. 
6. 3  VAC 


KI-K3     l£V  REED  RELAYS 
K4    SPOT  12V  RELAY 


Fig,  5. 


maximum  output  at  1.9MHz,  checking  to 
insure  that  the  output  is  really  in  the  160 
meter  band!  The  vfo  dial  can  now  be 
calibrated. 

Next,  the  driver  and  final  amplifier  are 
aligned.  Set  the  drive  level  control  at  mini- 
mum. Place  the  spot  —  tune  switch  in  the 
tune  position  and  adjust  the  drive  level 
control  {checking  to  see  that  the  driver 
tuning  control  is  adjusted  for  maximum  grid 
drive)  for  plate  current  of  200mA  with  the 
power  amplifier  resonated  into  a  50  Ohm 

dummy  load.  Incidentally,  power  input  can 
be  reduced  using  the  drive  control  to  meet 
FCC  regulations  for  the  various  geographical 
areas. 

A  note  on  the  vfo  dial  construction  is  in 
order.  While  any  vernier  drive  assembly  can 
be  used,  it  is  difficult  to  beat  the  one  shown 
for  being  cheap!  The  illuminated  dial 
mechanism  was  made  using  a  National 
Velvet  Vernier  planatary  drive  drom  a  scrap 
BC-375  tuning  unit 

The  dial  itself  was  made  from  a  piece  of 
aluminum  sheet  cut  out  with  a  fly  cutter 
After  spraying  white,  calibrations  were 
applied    using   rub-on    transfers.  After  the 


calibration  was  checked,  the  dial  plate  was 
given  several  coats  of  Krylon.  The  cursor  was 
made  by  scribing  a  line  on  a  small  piece  of 
iucite  which  was  cemented  into  a  panel  cut- 
out with  model  airplane  cement 

A  black  baffle  was  placed  behind  the  dial 
plate.  A  5/8  inch  (standard)  hole  in  the 
baffle    accepts    a    standard    push-in    lamp 


RF  DRIVE 
(TO  ORIVER) 


270  pF 


ff? 


Ol 


!20pF    a*U 


6AU6A 

CRYSTAL 
OSCIL 


P> 


KEYING 


6.3VAC 


+  ISOV    COM 


Fig.  6- 
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INTERNATIONAL  ELECTRONICS  UNLIMITED 


APRIL  SPECIALS 


74C00 

S   .29 

$25/100 

74L00 

74C02 

.49 

40/100 

74L02 

74C04 

.59 

50/100 

74L03 

74C10 

.59 

50/100 

74L04 

74C20 

.59 

50/100 

74L06 

74C73 

1.15 

100/100 

74L10 

74C107 

1.25 

110/100 

74L51 

74C160 

2.75 

250/100 

74L72 

74C164 

2.95 

260/100 

74L73 

80C97 

1.25 

110/100 

74L74 

S20/1Q0 
20/100 
20/100 
20/100 
20/100 
20/100 
20/100 
30/100 
40/100 
30/1 00 


TTL 


7400 

$    ,19 

7485     I 

>1.39 

7401 

.19 

7486 

.44 

7402 

,19 

7489 

2.75 

7403 

.19 

7490 

.76 

7404 

.22 

7491 

1.29 

7405 

,22 

7492 

■  f  v 

7406 

.39 

7493 

.79 

7407 

.39 

7494 

.89 

7408 

.25 

7495 

.89 

7409 

.25 

7496 

,89 

7410 

.19 

74105 

,49 

7411 

.29 

74107 

.49 

7413 

,79 

74121 

.57 

7415 

,39 

74122 

.J  J 

7416 

.39 

74123 

.99 

7417 

.39 

74125 

.69 

7420 

.19 

74126 

.79 

7422 

.29 

74141 

1.23 

7423 

.35 

74145 

1.15 

7425 

.39 

74150 

1.09 

7426 

.29 

74151 

89 

7427 

.35 

74153 

1,29 

7430 

.22 

74154 

1,59 

7432 

.29 

74155 

1.19 

7437 

.45 

74156 

1.29 

7438 

.39 

74157 

1.29 

7440 

,19 

74161 

1.39 

7441 

1.09 

74163 

1.59 

7442 

.99 

74164 

1,89 

7443 

+99 

74165 

1,89 

7444 

1,10 

74166 

1,65 

7445 

1.10 

74173 

1.65 

7446 

1,15 

74175 

1.89 

7447 

1.15 

74176 

1,65 

7448 

1,15 

74177 

.99 

7450 

,24 

74180 

1.09 

7453 

.27 

74181 

3.65 

7454 

,39 

74182 

.89 

7460 

.19 

74190 

1.59 

7464 

.39 

74192 

1,49 

7465 

.39 

74193 

1.39 

7472 

,36 

74194 

1.39 

7473 

43 

74195 

.99 

7474 

.43 

74196 

1,85 

7475 

.75 

74197 

1.15 

7476 

.47 

74198 

2.19 

7483 

1,11 

74199 

2.19 

Dai  a  sheets  support 

1  at%  request 

Add  £-50  lor  item; 

less  than  Si  00 

CMOS 


74C00 

S.39 

74C154 

3.50 

74C02 

.55 

74C157 

2.19 

74C04 

,75 

74G160 

3.25 

74C08 

,75 

74C161 

3.25 

74C10 

.65 

74C163 

3,25 

74C20 

.65 

74C164 

3.50 

74C42 

21 5 

74C173 

2.90 

74C73 

1.55 

74C195 

3.00 

74C74 

1.15 

80C95 

1.50 

74C76 

1.70 

80C97 

1,50 

4000  SERI ES  RCA'EQUIV, 

CD4001 

S   ,55 

CD4017 

2.95 

CD4009 

.85 

CD4019 

1.35 

CD4010 

.85 

CD4022 

2,75 

CD4011 

.55 

CD4023 

.55 

CD4012 

.55 

CD4025 

.55 

CD4013 

1.20 

CD4027 

1.35 

CD4016 

1.25 

CD4035 

2,85 

LINEAR  CIRCUITS 


301 

Hi  perl,  op  amp 

mDIP 

307 

Op  amp 

mDIP 

308 

Micro- pwr  op  amp 

mDIP 

309  K 

5 V  reg  1 A 

TO-3 

310 

V  follr,  Op  Amp 

mDIP 

311 

Hi  perf.  V  comp 

mDIP 

319 

Hi-speed  dual  comp 

DIP 

320 

Meg.  regulator 

(5Vi5.2Vr12VJ5VJ 

T03 

324 

Quad  op  amp 

DIP 

339 

Quad  comp 

DIP 

340T 

Pos  V  reg  (5V,  6V,  8V 

i 

12V,  15V,  18V,  24V) 

T0220 

372 

AG- IF  strip  det 

DIP 

376 

Pos  V  reg 

mDIP 

377 

2  w  stereo  amp 

DIP 

330 

2w  audio  amp 

DIP 

380-8 

_6w  audio  amp 

mDIP 

381 

Lo  noise  dual  preamp 

DIP 

550 

Prec.  V  reg 

DIP 

555 

Timer 

mDIP 

560 

Phase  locked  loop 

DIP 

562 

Phase  locked  loop 

DIP 

565 

Phase  locked  loop 

DIP 

566 

Function  gen 

mDIP 

709 

Op  amp 

DIP 

710 

Hi  speed  V  comp 

DIP 

723 

Voft  reg. 

DIP 

739 

Dual  hi  perf  amp 

DIP 

741 

Comp.  op  amp 

mDIP 

747 

Dual  741 

DIP 

748 

Freq  adj  741 

mDIP 

1304 

FM  mux  st  demod 

DIP 

1307 

FM  mux  st  demod 

DIP 

1458 

Dual  Comp  op  amp 

mDIP 

1800 

Stereo  Multiplexer 

DIP 

3900 

Quad  amp 

DIP 

7524 

Core  mem  sense  amp 

DIP 

7525 

Core  mem  sense  amp 

DIP 

7535 

Core  mem  sense  amp 

DIP 

75451 

Dual  prl,  driver 

mDIP 

75452 

Dual  prl.  driver 

mDIP 

75453 

Dual  prl.  driver 

mDfP 

75491 

Quad  seq  driver 

DIP 

75492 

Hex  dig.  driver 

DIP 

1.35 
1,95 
1.69 


Data  sheets  supplied  -pn  reQuttil 
Add  5,50  For  items  less  than  SI  00 


CALCULATOR  &  CLOCK  CHIPS  w/data 

5001  12  DIG  4  funct  fix  dec  3.95 

5002  Same  as  5001  exc  btry  pwr  7.95 
5005  12  DIG  4  funct  w/mem  8.45 
MM5725  8  DIG  4  funct  chain  &  dec  2,79 
MM5736  18  pin  6  DIG  4  funct  4.95 
MM5738  8  DIG  5  funct  K  &  Mem  7.95 
MM5739  9  DIG  4  funct  (btry  sur)  6.95 
MM  531 1  28  pin  BCD  6  dig  mux  6.95 
MM  5312  24  pin  1  pps  BCD  4  dig  mux  6,95 
MM  5313  28  pin  1  pps  BCD  6  dig  mux  7,95 
MM  5314  24  pin  6  dig  mux  8.95 
MM  5316  40  pin  alarm  4  dig  8.95 


7454 

7460 

7490 

7493 

8836 

380 

565 

2  N  3933 

40636 


$ 


S20/100 

10/100 

50/100 

50/100 

15/100 

100/100 

150/100 

1.29 

1,55 


5001 

12  DIG  4  funct  fix  dec 

$2.95 

5002 

Same  as  5001  ex c  btry  pwr 

4.95 

5005 

12  DIG  4  funct  w/mem 

6.95 

5725 

8  DIG  4  funct  chain  &  dec 

2,25 

5736 

18  pin  6  DIG  4  funct 

4.45 

5738 

8  DIG  5  funct  K  &  Mem 

4.95 

5739 

9  DIG  4  funct  (btry  sur) 

4.95 

5311 

28  pin  BCD  6  dig  mux 

4,95 

5312 

24  pin  1  pps  BCD  4  dig  mux 

4.95 

5313 

28  pin  1  pps  BCD  6  dig  mux 

4,95 

5314 

24  pin  6  dig  mux 

4+95 

5316 

40  pin  alarm  4  dig 

5.95 

1103 

256  bit  RAM  MOS 

2.95 

5260 

1024  bit  RAM 

2.95 

5261 

1024  bit  RAM 

2.95 

5262 

2048  bit  RAM 

7.95 

2102 

1024  bit  static  RAM 

6.95 

5203 

UV  Eras. 

19,85 

HP508 

4  digit  common  cathode 

27414 

Fits  14  pin  DIP  -  .11  lens 

Z75 

MAN  7 

Red  7  seg  .270" 

,99 

MAN  66  Red  ,6"  spaced  seg 

3.50 

MAN  6 

Red  .6"  solid  seg 

3.95 

8008 

8  bit  CPU  prime  quality 

59.50 

8038 

Function  generator 

5.75 

SHIFT  REGISTERS 

MM  5013       1024  bit  accum.  dynamic  mDJP  Si. 95 

MM  5016      500/513  bit  dynamic           mDIP  1,75 

MM  5058       1024  bit  static                       DIP  3,95 

SL- 5-4025     Dual  64  bit  static                  DIP  1.50 


1101 

1103 
5203 
5260 
74S9 

8223 
74200 


MEMORIES 
256  bit  RAM  MOS 
1024  bit  RAM  MOS 
2048  bit  eras.  PROM 
1024  bit  RAM  low  power 
64  bit  RAM  TTL 
Programmable  ROM 
256  bit  Ram-tri-state 


$1.75 
4.95 

24.95 
3.95 
2.75 
4,95 
7.95 


LED'S  AND  OPTO  ISOLATORS 


MV10B 

Red  TO  18 

$  .25  ea 

MV50 

Axial  leads 

.20 

MV5020 

Jumbo  visible  red 

.25 

ME4 

Infra  red  diff.  dome 

.60 

MAN1 

Red  7  seg.  ,270" 

2.50 

MAISI2 

Red  alpha  num  ,32" 

4.95 

MAN4 

Red  7  seg.  .190"  ... 

2.15 

MANS 

Green  7  seg.  .270" 

2.95 

MAN  7 

Red  7  seg.  .270" 

1.35 

MANS 

Yellow  7  seg.  .270" 

3.95 

MAN66 

60"  high  dir.  view 

4.65 

DL707 

Red  7  seg.  .3" 

2.15 

MCT2 

Opt o- ISO  transistor 

.69 

(408)  659  3171 


ON  ORDERS  OVER  $25.00  DEDUCT  10% 

Satisfaction  is  guaranteed.  Shipment  will  be  made  via  first  class 
mail  -  postage  paid  -  in  U.S,,  Canada  and  Mexico  within  three 
days  from  receipt  of  order.  Minimum  order  —  S5,00.  California 
residents  add  sales  tax, 

INTERNATIONAL  ELECTRONICS  UNLIMITED 
P.O.  BOX  1708  MONTEREY,  CALIF.  93940  USA 
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ZI-3FERRJTE  BEADS 
ON  IO  OHM  RESISTOR 
LEAD. 

22,23- 5  TURNS  MO.  18 
WIRE  SPACED  ON 
A   EOO  OHM   I  WATT 
RESISTOR. 


L3- 47  TURNS  NO. 28  ON 
3/4 in.  CERAMIC  SLUG 
TUNED  FORM. 

L5-  PRIMARY-  20T  NO.24 
ENAMELED  ON  1/2 In  DJA 
SLUG  TUNED  FORM. 
SECONDARY-  3T  NO  24 
WOUND  OVER  PRIMARY, 


TR  SWITCH      ]3 


RCVR 


RF  DRIVE 
V 


A  /\ 

+  9I0V         RFMD 


Fig.  7, 


socket  The  assembly  was  completed  with  a 
small  skirted  drive  knob.  The  combination 
of  the  main  dial  calibration  with  skirt  dial 
markings  allows  1  kHz  readout 

Unless  you  are  fortunate  enough  to  have 
an  antenna  system  that  presents  a  50  to  75 
Ohm  load  at  these  frequencies,  an  antenna 
tuner  will  have  to  be  used.  At  this  QTH  a 


simple  rotary  inductor  from  a  BC-375  trans- 
mitter works  well.  Tuning  is  accomplished 
by  tuning  up  the  transmitter  into  the  50 
Ohm  dummy  load  then  switching  to  the 
antenna.  The  variable  inductor  is  then 
adjusted  for  maximum  output  power. 

...W6JTT 


WE  WANT  YOU! 

Durham  FM  Association,  Inc. 

Proudly  Presents  Its  Annual 

HAMFEST.  FLEAMARKET,and  F.M.  CONVENTION 

Saturday  and  Sunday 
May  17- 18, 1975 
Downtown  Ramada  Inn      Durham,  North  Carolina 


F.M.  oriented  technical  sessions  by  well  known  speakers 

Prizes  for  OMs,  YLs,  and  XYLs  —  women's  activities  and  exhibits 

Large  FLEAMARKETarea  FREE  with  registration 

Advanced  Registration  $2.00  -  $3.00  at  door  -  Children  Free 

Saturday  Night  Banquet 

Special  discount  Ramada  Inn  rates  to  registrants. 

Send  requirements  to: 

DURHAM  F.M.  ASSOCIATION,  INC. 

Post  Office  Box  8651 
Durham,  North  Carolina  27707 
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H-113/U      HEADSET 
600  OHM 

SOFT  PLASTIC  EAR 
CUSHIONS  18"  CORD 
W/PL*54  PLUG  THAT 
FITS  JK-26  JACK', 
(SEE  CD-307  EXTEN- 
SION CORD  ELSE' 
WHERE  ON  THIS 
PAGE  WT:  3  LBS. 
USED-EX$3-95 


H-144/U  HANDSET 
CAN  BE  USED  FOR 
H  E  ADSET  WITH 
BOOM  BY  ADDING 
WIRE  HEADBAND 
PHONE  300  OHM 
MICROP,  40  OHM 

MOMENTARY  & 
HOLD  SWITCH  U77/U 
CONNECTOR  6  FT, 
CORD,  USED  $7.95 


^Sfr 


PRICE;       $495      EX- 
CONDITION 


J* 


PRICE:       $6,95      EX- 
CONDITION 


STANDARD       TYPE 


TELEPHONE      HAND- 
SET     &    BELL      RING- 
ERS 

CAN  BE  USED  AND 
ANY  COMMERCIAL 
TELEPHONE  LINE 
OR  SYSTEMS 


38   to   54   MHz    RECEIVER 


t! 


®    % 
aw  d 


¥ 


It 


R-110  Receiver  38  to  54  MHz 
FM  continuosly  tuneable,  vari- 
able squelch  and  audio,  output 
impedance  600  Ohms,  4,3  MHz, 
I.F.  with  tubes  3/1 U4,  2/1 L4, 
1A3,  2/3A5,  1S5,  2/3Q4,  2/6AK5 
&  OB2.  Voltages  req.  135  VDC  @      70   MA.  and 

12  volts  @  2  amps. 

Size:  9x  1 3x772;  WT:  32  LBS.  Used    $35.00. 

RT-70  RECEIVER-TRANSMITTER 

47    to    58,4    MHz    FM    voice 
communications.  Features  con- 
tinuous tuning  or  two  pre-set 
channels  and  push-to-talk  trans* 
mission-    The   receiver  circuit 
is   the    Dual    Conversion   type 

with  the  1st  IF  4.3  MHz  and  the  2nd  IF  1.4MHz. 
With  variable  squelch  control.  600  Ohm  Audio 
Output  Impedance-  The  transmitter  circuit  has  a 
500  MW  Output  and  an  Audio  Input  Imped,  of  150 
Ohms,  Power  required:  90  VDC  @  80  MA,  6.3  @ 
360  MA  and  6.3  @  160  MA.  With  tubes:  6/1  U4,  3/ 
1L4,  2/1 R5,  1S5,  1AE4,  4/3Q4,  3A5,  and  3B4. 
Size  4%x13x8  WT:   20   LBS.  Used  $20.00. 

PRC   -    10    RECEIVER   -   XMITTER 

RT-176/PRC10  Radio 
Receiver  -  Transmitter; 

portable  unit  operating 
from  38  to  54.9  MHz  FM 
voice  communications. 
The  receiver  section  has 
an  I  F  of  4.3  MHz  and 
an  audio  output  imped, 
of  600  Ohms,  Transmitter  output  is  0.9  watts  with 
a  normal  range  of  about  five  miles.  Microphone  in- 
put imped.   150  Ohms,   Both  Receiver  and  Trans- 
mitter sections  are  continuously  tuneable.  Withcon- 
trols  for  volume,  tuning,  squefeh,   pointer  adjust 
and    dial    lock.    Connector    for   external    speaker. 
With    tubes  9/5678,   2/5672,   3/5676,    1AD4  and 
5A6.  Power  required;  135   VDC,  67  VDC  and  114 
VDC.    Less    Battery    case.    Size:   9VSx3x10Vi  WT; 
9LBS-    RT-176/PRC-10   Used   $19.00, 

All  Prices  FOB  Wilkes  Barre  PA*  Shipping  charges 
collect.  Send  Money  Order  or  Check. 


RECEIVER-TRANSMITTER 

RT-68/GRC  Receiver  -  Trans- 
mitter, 38  to  54.9  MHz  range 
continuously  tuneable  or  100 
KHz-step  Detent  channels  or 
two  preset  channels.  Receives 
and  transmits  both  voice  and 
1600  Hz  ringing  FM  signals. 
The    overall    communication 

range  is  from  10  to  15  miles.  The  receiver  circuit 
is  a  Dual-Conversion  superheterodyne  type  with 
the  1st  IF  variable  from  4,45  to  5,45  MHz  and  the 
2nd  IF  fixed  at  1,4  MHz,  The  receiver  has  a  vari- 
able squelch  control  and  a  600  Ohm  output  imped- 
ance. The  transmitter  circuit  uses  a  crystal-control- 
led oscillator  and  oscillator  power  amp  and  puts 
out  2  watts  on  low  power  voltage  or  16  watts  on 
high  power  voltages  supplied  from  the  power  sup- 
ply sold  separately.  The  RT-68  also  provides  a 
meter  and  test  switch  to  monitor  transmitter  pow- 
er output  filaments  and  the  90  volt  input.  With 
tubes  4/1  U4,  2/1  A3  2/1  L4,  4/1  R5,  2/1 AE4,  1S5, 
4/3Q4,  3/3 A5,  2/3B4,  3A4,  6AK5  and  2E24. 
Size;  9x13x11%  WT:  42  LBS,  Used  $40.00, 

RT-66/GRC    Receiver-Transmitter   same   as    RT-68 
above  except  20-27,9  MHz  range.   Used  $35.00. 

RT-67/GRC     Rec-Trans.    Same    as    RT-68    except 
27-38.9    MHz    range.    Reparable    $35.00, 


PP-112/GRC  24  Volt  power  sup- 
ply for  the  RT-66,  67  and  68 
series  receiver-transmitters,  This 
unit  supplies  all  the  necessary  vol- 
tages for  the  receiver  and  trans- 
mitter circuits.  Includes  low  and 
high  power  switch  for  the  trans- 
mitter section.  Size:  9x13x7%  WT: 
38  LBS.  Used  $20.00. 


[QOQQ, 

r  :v:«\:ri: 


fen-dl 
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T195/GRC  Transmitter  1.5  to 
20  MHz  24  to  28VDC  100W 
output  10  Bands  8  Channels. 
CW,  Voice,  FSK.  20  tubes 
122  LBS.  Price  used  repair- 
able,   $50.00    ea. 


PRC -6  WALKIE-TALKIE 


RT-196/PRC-6  Receiver-Transmitter 
F.M,  47  to  55,4  MHz,  crystal  con- 
trolled one  preset  channel,  about  1 
mile  depending  on  terrain  and  con- 
ditions. Handheld  unit  has  push  to 
talk  switch  Mic,  phone,  fold  down 
antenna,  shoulder-strap  etc.  Also  pro- 
visions   for    usinq   H-33/PT   Handset. 

With  tubes  6/5678,  3/5672,  2/5676, 
3B4f    Power    Req.    1.5;    45,    and  90 
VDC,    usually    supplied    by    BA  270 
Battery  (dry)  not  available.  Size: 
15x5x4%;  WT:  5     LBS,  Used  $22.00. 


ELECTR0NICT0WN   INC. 


Box   1001S,   1623  South  Main  Street 
Wilkes-Barre,  Pa,  18702 
Area  Code  717  824-7859 


APRIL  1975 
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R-390A/URR  RECEIVER  -  tunes  500  kHz  thru  30.5  MHz,  digital  tuning  mechanical  filters,  115V/60  Hz,  19"  rack  mount$595H0 
FREQUENCY  COUNTER  FR-114/U  covers  20  Hx  -  1  MHz  6  digit  nixie  tube  read-out  ideal  for  low  frequency  or  audio  work.  A 
scaler  could  be  designed  to  operate  in  higher  ranges  to  cover  amateur  or  commercial  frequencies.  A  beautiful  counter,  size  19"W  x 
14"Dx9"H  in  cabinet $85.00 

TMC  V OX-2  variable  frequency  oscillator  tuneable  2  thru  64  MHz  oven  controlled  11 5V/B0  Hz   .   .   . $85.00 

BALLANTINE  300  AC  VTVM  1 0  Hz  to  1 50  kHz  range  1  mV  to  1 00V  in  5  ranges,  logarithmic  scale  1-10  dB,  accuracy  2%   .$32.50 

B&K  MODEL  1075  television  analyst,  a  flying  spot  scanner,  ideal  for  slow  scan     $225.00 

TS-1 18  RF  WATTMETER  2-500  watts,  range  20  1400  MHz     ................ $95.00 


$345.00 

$350.00 
$145.00 

$345.00 


TEKTRONIX  525  television  wave  form  monitor.  Used  to  monitor  video  wave  forms 

TS-683B/TSM  Crystal  impedance  meter,  range  10  MHz  to  140  MHz,  resistance  10^150  ohms      

HP200CDR  Audio  oscillator  range  5  Hz  to  600  kHz  19"  rack  mount       .   ,   , 

HP614A  signal  generator  900-2100  MHz  metered  modulation  and  calibrated  output . 

URM-25  signal  generator,  range  10  kHz  -  50  MHz  in  8  bands  calibrated  output  0.1  mV  to  .2V  crystal  calibrator,  modulator 
100/400  Hz  at  0-80%,  less  front  dust  cover      .   , $185.00 

WAYNE  KERR  model  B221  universal R.C.L  bridge  .1%accuracy .  S325.00 

SG-3/U  FM  SIGNAL  GENERATOR  by  measurements  corp.,  range  50  MHz  thru  400  MHz  in  3  bands.  Variable  output  0  1  to 
100,000m V.  A  late  type  military  generator  for  FM  alignment  for  amateur  marine  and  commercial  work,  1 15V/60Hz     .    .  $375.00 

HP525A  plug-in  10-100  MHz  for  524,  FR38  and  northwestern  frequency  counters .   .   .    .S65.00 

SG-66/ARM-5  omni  signal  generator,  same  as  H-1 4 ..,.,, .......  $375.00 

HP-430C  power  meter  range  10  MHz  to  40  GHz  with  appropriate  mounts  19"  rack  mount      ,,,,,,.......    .$39.50 

TS-230E/AP  radar  test  set,  measures  power  and  frequency  in  range  8500  -  9700  MHz .$45.00 

TS-505D/U  VTVMr  0-250  Vac,  0-100  Vdc,  0-100  M  resistance,  AC  frequency  response  30  Hz  to  500  MHz,  high  input  impedance, 
portable  ruggedized  construction,  complete  with  probe      •■.'».'•■ $45,00 

CONTROL  HEAD  CPC1  for  military  61 8/MCSSB  transceiver ',....,,.......  $6.50 

RA  84  AC  power  supply  for  Hammarlund  BC-779,  BC-794,  BC-1004  receivers      ,   .   . $18.50 

FR-4/U  frequency  meters,  replaced  by  military  BC-221,  range  100  kHz  thru  20  MHz.  Has  built-in  scope  and  audio  oscillator 
heterodyne  unit  that  generates  100  mV  output  at  50  OHMS.  ,001%  accuracy,  with  charts $65.00 

BIRD  IM-89/URSWR  indicator  200  to  400MHx,  0-50  Watts!  to  6  VSWR .$75.00 

RT-294/ARC-44  military  FM  aircraft  transceiver  240  thru  51.9  MHz,  280  channels,  synthesized,  8  Watts  output,  takes  28  Vdc, 
with  control  head , . $45.00 

MX-1 058/U  slide  out  chrome  desk  shelf,  fits  in  standardly  rack,  3Vi"H  x  193/*r  D .   .$18.50 

ELECTRO  MODEL  NF  filtered  dc  bench  top  power  supply,  metered  0-50  Vdc  and  0-25  amps  dc,  variable  pot.  Size  9J4"H  x  14"W 
x  14"L.  Ideal  power  supply  to  run  12  or  28  volt  equipment.  Filtered  for  transistor  work     .    .    . $95.00 

572B/T1B0L  TUBES  factory  fresh     .   t   . ...... .$18.50 

81 1A  TUBES  factory  fresh ....... $950 

SEND  YOUR  ORDER  TODA  Yf  SATISFACTION  GUARANTEED  OR  MONEY  BACK. 

IMMEDIATE  SHIPMENT  FOB  OTTO  NC  WRITE  OR  PHONE  BILL  SLEP 

704-524^7519 


P.O.  BOX  100DEPT73 

OTTO,  NORTH  CAROLINA  28763 
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7-Segment  Readout 
12-PIN  DIP 


ITT 


Three  digits  with  right-hand  decimal 

Plugs  into  DIP  sockets 

Similar  to  (LITRONIX)  0L337 

Magnified  digit  approximately  .1" 

Cathode  for  each  digit 

Segments  are  parallel   for  multiple 

operation 
5-10  MA  per  segment 
EACH  $3.00      4  (12  Digits)  $11,00 


RCA  Nil  mi  t  ron 

EACH $  5,00 

SPECIAL:     5  FOR  $20*00 

DR20I0 


MPS  MEMORY  intel  #2102-2 

1024  BIT  FULLY  DECODED  STATIC 
MOS  RANDOM  ACCESS  MEMORY.  ,  ■  ■ 


* 

it 

* 
it 
* 

* 


fast  access  650ns** 

full  TIL  compatible 

N  channel  silicon  gate 

single  5  volt  supply, •  • 

tri-state  output*  ****** 

1024  by  1  bit 

chip  enable  input ...... 

no  clocks  or  refreshing 
required  *......,*.--.-< 


BRAHD  HEW  FACTORY  PARTS 

16  PIN  DIP EACH  $6.95 

EIGHT  FOR    $49.95 


CTML   SPECIAL 

Complementary  Transistor   Logi  c , 

This  logic  family  is  unique  in  that 
both  NPN  and  PNP  transistors  are 
combined  in  the  same  package*  Un- 
1  ike  TTL  &  DTL,  the  outputs  are 
current  sources  (in  the  high  state) 
as  well  as  sinking  current  in  the 
low  state.  These  are  brand  new 
units,  some  of  which  are  mismarked 
with  DTL  numbers. 

CTL  9956  dual  2-input 

AND  buffer 
CTL  9953  2-2-3-input 

AND/OR  gate 
CTL  9952  dual  2-input 
NOR  gate 
Data  supplied;  all  parts  are  dual- 
in-Iine,  MIX  OR  MATCH.  5  FOR  $1.00 


MV50  Red  Emitting 
10-4  MA  @  2V 


MV5024  Red  TO- 18 
High  Dome 

MV10B  Visible  Red 
5-7  MA  0  2V 


LED's 


$  *20 
10  FOR  $1.25 


10  FOR  $2.95 


$  .30 
10  FOR  $2.50 


CMOS 


Power  Supply  SPECIAL! 

723  DIP  variable  regulator  chip  1-4QV, 
+  or  -  outputs  150  MA  10A  with  exter- 
nal pass  transistor— with  diagrams  for 
many  applications. 
EACH  $1.00  10  FOR  $8*95 


5001  Calculator 

40-Pin  calculator  chip  will  a 
tract t  multiply,  and  divide, 
display  and  calculate.  Chain 
tions.  True  credit  balance  s 
put.  Automatic  over-flow  ind 
Fixed  decimal  point  at  1,  2, 
Leading  zero  suppression* 
data  supplied  with  chip, 

CHIP  AND  DATA ONLY 

DATA  ONLY  (Refundable}.,, 
5002  LOW  POWER  CHIP  AND  DATA 


dd,  sub- 
12-digit 
calcula- 
ign  out- 
ication. 
3,  or  4* 
Complete 

$6.95 
$1*00 
$12.95 


CD4001 
CD4002 
CD4011 
CD4012 


$ 


.75 
*75 
.75 
.75 


CD4023 

74C2Q 

74C160 


$  ,75 

,75 

3.25 


3-Amp  Power  Silicon  Rectifiers 

MARKED   EPOXY   AXIAL   PACKAGE 


PRV 

100. 

200. 

400. 

500. 


i    .    *   .   , 


PRICE 

$.10 

.15 

.18 

.23 


PRV 

800..*. 
1000. . . 
1200... 
1500... 


PRICE 

*  4)  *  JU 

,  .40 
.  .50 
,    .65 


High  Quality  PCB 
Mounting  IC  Sockets 

8-PIN,  14-Pin,  16-Pin  and  24-Pin  PCB 
mounting  ONLY— no  wire  wrap  sockets* 


8-Pin 


14-Pin $  .26 

X D ■"  rlfl J  .JO 

tT~r  1  !!*****♦*■■?  */D 

40-Pin $1.25 


All  ICrs  are  new  and  fully- tested. 
Leads  are  plated  with  gold  or  solder* 
Orders  for  $5  or  more  will  be  shipped 
prepaid.  Add  55*  for  handling  and 
postage  for  smaller  orders;  residents 
of  Calif orni a  add  sales  tax.  IC  orders 
are  shipped  within  2  workdays — kits 
are  shipped  within  10  days  of  receipt 
of  order,   $10  ifiinimum  on  C.O.D.'s 

(phone  in) .  (916)  334-2161 

MAIL  ORDERS: 

P.  O*  Box  41727  4B11  Myrtle  Ave. 
Sacramento,  CA       Sacramento,  CA 

95Q41  95841 

HONEY  SACK  GUARANTEE  ON  ALL   GOODS* 

SEND  FOR  FREE  FLYER  LISTING  100' s  OF 
MONEY- SAVING  BARGAINS: 


DIODE  ARRAY  10-1N914  silicon 
signal  diodes  in  one  package-  20 
leads  spaced. 1";  no  common  connec- 
tions. 

EACH $.29 

10  FOR  $2.50 


BRBVLOn 


7400 

74HGQ 

7401 

74H01 

7402 

7403 

7404 

74H04 

7405 

7406 

7408 

74H08 

7410 

7413 

7417 

7420 

74L20 

74H20 

74H22 

7430 

74H30 

74L30 

7440 

74H40 

7442 

7447 

7450 

74H50 

7451 


,20 
.25 
.20 
.25 
.25 
*25 
.25 
.30 
.30 
,40 

•  30 

•  30 

•  20 
.75 
.40 
.20 
.30 
.30 
-30 
,20 
.30 
,30 
.20 
,30 

1.00 

1.50 

.20 

.30 

.20 


74H51 

7453 

7454 

74L54 

74L55 

7460 

74L71 

7472 

74L72 

7473 

74L73 

7474 

74H74 

7475 

7476 

74L78 

74e0 

7483 

7489 

7490 

7492 

7493 

7495 

74L95 

74107 

74145 

74180 

74193 

74195 


.25 

,20 
.20 
,25 

•  25 

•  16 

.40 
.60 
.35 
.75 
.45 
.75 

•  80 
,bb 
.70 
.50 
.70 

3.00 

1*00 

.65 

1.00 

•  65 
1.00 

.50 
1,25 
1.00 
1.50 

.80 


7400  Series 


DIP 


25K  Trimmer 

PRINTED  CIRCUIT  BOARD  TYPE 
EACH  $.20  10  FOR  $1.50 


Rectifiers 

VAR0  FULL-WAVE  BRIDGES 
V5447     2A     400V 
V5647     2A     600V 

^ * 

MR810  Rectifier       50V     1A       $  .10 


$  *90 
$1.10 


Special  811:    Hex  Inverter 

TTL  DIP  Hex  Inverter;  pin  interchangeable  with  SN 
7404,  Parts  are  brand  new  and  branded  Signetics 
and  marked  "S11,,J 

DATA  10  FOR.. ...        2.50 

sheet      100  FOR 23.00 

supplied     1000  FOR... $220, 00 


0-9  plus  IVf  AN  ^ 
letters*  lvl/in  a 
Right-hand  decimal  point* 
Flat-pack  type  case.  Long 
operating  life*  IC  vol- 
tage requirements.  Ideal 
for  pocket  calculators' 


EACH  $1.25 
10  OR  MORE  $1.00  EA 


<f 


< 


> 

> 


MAN  4  7-Segment,  0-9  plus  letters. 
Right-hand  decimal  point.  Snaps  in  14- 
pin  DIP  socket  or  Mo lex.  IC  voltage  re- 
quirements, Ideal  for  desk  or  pocket 
calculators. 


EACH  $2,75 


10  OR  MORE  $2,50  EACH 


CD -2  Counter  Kit 

This  ki  t  provides  a  highly  sophisticated  display 
section  module  for  clocks,  counters,  or  other  nu- 
merical display  needs.  The  unit  is  *8"  wide  and 
4  3/S1'  long.  A  single  5- volt  power  source  powers 
both  the  ICs  and  the  display  tube.  It  can  attain 
typical  count  rates  of  up  to  30  MHz  and  also  has 
a  lamp  test,  causing  all  7  segments  to  light.  Kit 
includes  a  2-sided  (with  plated  thru  holes)  fiber- 
glass printed  circuit  board,  a  7490,  a  7475,  a 
7447,  a  DR2010  RCA  Numitron  display  tube,  complete 
instructions,  and  enough  MOLEX  pins  for  the  ICs... 
NOTE,  boards  can  be  supplied  in  a  single  panel  of 
up  to  10  digits  (with  al  1  interconnects);  there- 
fore ,  when  ordering,  please  specify  whether  you 
want  them  i  n  single  panels  or  in  one  multiple 
digit  board.  Not  specifying  will  result  in  ship- 
ping delay. 

COMPLETE  KIT  ONLY  $11*95 
FULLY-ASSEMBLED    ^^r^^=^=^jr- 


UNIT  $15.00 


■$iv£i;6if  az'jc&eor  frA^raw1 


Boards  supplied  separately  J3  $2,50  per  digit, 


LI    N    EARS 

NE555  Precision  timer . 1.50 

NE560  Phase  lock  loop  DIP.. 3-25 

NE561  Phase  lock  loop  DIP 3.25 

NE565  Phase  lock  loop 3.25 

NE566  Function  generator  TO- 5.., ••*  4.00 

NE567  Tone  decoder  TO-5 , * 3.00 

7Q9  Popular  Op  Amp  DIP . ,.....,...  .45 

710  Voltage  comparator  DIP 75 

711  Dual  comparator  DIP. ... . , 40 

723  Precision  voltage  regulator  DIP 1*00 

741  Op  amp  T0-5/KINI  DIP .55 

748    Op  Amp  TO-5 , 1  •  00 

CA3018  2  Isolated  transistors  and  a  Darling- 
ton-connected transistor  pair 1,00 

CA3045  5  NPN  transistor  array •• •  1.00 

LMIOO  Positive  DC  regulator  TO-5. *,,••**. ..  1.00 

LM105  Voltage  regulator .........  1.25 

LM302  Op  Amp  voltage  follower  TO-5 1*25 

LM308  Op  Amp  TO-5 2.00 

LM309H  5V  200  MA  power  supply  T0-5 1.00 

LM309K  5V  1A  power  supply  module  TO-3* 2.00 

LM311  Comparator  -fG-Sr-.  .Ml  HK 1,75 

LM370  A6C  amplifier, , , 2.00 

LM38CJ  2-Watt  Audio  Amp* •••,*.. 1.75 

LM1595  4-Quadrant  multiplier 2.00 

MC1536T  Op  Amp. 2.00 


\ 


April  Foolishness ! 


Ad 


vance   spec 


£J 


or 


rs 


Easy  to  assemble  calculator  kit,  includes  case  and  all  parts  except 
batteries.  8  digit  with  overflow,  floating  point,  memory,  %  display  and 
blanking.  Easy  to  assemble,  goes  together  in  less  than  an  hour.  $17.95 
post  paid. 

Signatics  2533:  1,024  bit  STATIC  SHIFT  REGISTER  -  for  RTTY, 
slow  to  fast  scan  SSTV  conversion  or  fast  to  slow  scan  SSTV 
conversion.  In  a  MINI  DIP  package.  Price-  UNBELIEVEABLE  $3.75. 

SPRING  SPECIAL:  HOUSE-  NUMBERED  PART:  256  bit,  also  MOS 
STATIC  MEMORY.  Same  as  1101  or  2501.  $1.00  each,  8/$7.95. 

BLOCK  BUSTER  4Kx8  MOS  MEMORY.  KIT  INCLUDES  32  each 
2102s  -  2  each  7742  -  2  each  7404  -  1  each  7400.  For  Mark  8 
computers,  compatible  with  8008  or  8080  processors.  32,000  bits. 
Requires  singie  +5  volt  power  supply.  Memory  board  from  Solid  State 
Music  by  special  arrangement.  32,000  bits  on  a  single  board  5  ICs,  32 
memory  ICs  1/2  cent  a  bit.  $1 63.84 


Box  2355  Oakland  Airport 
California  94614 


/ 
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BILL  GODBOUT  ELECTRONICS 
BOX  2355,  OAKLAND  AIRPORT, 

CA  94614 


SUPER    HAM    SPECIAL    -  LM373     multimode     if     strip     and     COLLINS 

MECHANICAL  Fl  LTER,  The  LM373  is  a  complete  if  amp/detector  for  AM,  FM  or 
SSB.  A  single  external  filter  connected  between  amplifier  sections  shapes  bandpass 
from  audio  clear  up  to  30  MHz.  Its  first  amp  section  is  optimized  to  drive  low 
impedance  loads  such  as  mechanical  or  ceramic  filters.  Includes  self-contained 
detector/AGC.  The  COLLINS  MECHANICAL  FILTER  is  for  455  kHz,  with  a  10 
kHz  bandwidth.  This  filter  is  ideal  for  2nd  if  in  FM  receivers.  You  can  buy  both  the 
LM373  and  the  COLLINS  FILTER,  until  MAY  1ST  only,  for  $7.50. 

INTRODUCTORY  SPECIAL-  We've  just  added  the  LM31 6  op  amp  to  our  linear 
repertoire.  Similar  to  the  112  series,  the  316  has  a  super  beta  darlington  input, 
giving  input  bias  currents  that  compare  with  premium  fet  types.  Very  high  input 
impedance  makes  possible  a  host  of  applications  beyond  the  capabilities  of  the 
usual  op  amp.  We  can  introduce  you  to  one  for  ONLY  $2.50  UNTIL  M/\Y  1ST 
ONLY. 


12  VOLT  8  AMP  POWER  SUPPLY  - 

Featured  in  the  April  75  issue  of  73. 
Includes  adjustable  output  11-14  volts, 
short  protection,  current  limiting. 
Complete  with  all  components  and 
regulator  PC  board  (yes,"  heat  sink 
too).  All  you  need  is  a  chassis,  line 
cord  and  $18.95  +  shipping  to  get  it 
happening- 


±DUAL  TRACKING  VARIABLE 
REGULATED    POWER    SUPPLY    - 

Perfect  for  breadboarding,  this  kit  has 
proven  to  be  very  popular  with  experi- 
menters. Up  to  200  mA  for  both  +  and 
-  sides,  short  protection,  ciment  limit- 
ing, and  thermal  overload  protection. 
Do  your  lab  a  favor  for  $10.95  + 
shipping. 


5  VOLT  POWER  SUPPLY  KIT  - 
Digital  logic  is  intriguing  more  and 
more  hams  with  its  possibilities;  for 
example,  it  has  drastically  simplified 
the  scanner  and  repeater  fields.  Our 
supply,  perfect  for  logic  experiments, 
is  thermally  protected,  short  proof, 
and  can  deliver  1  amp  at  the  fixed  5 
volts  out,  YOURS  FOR  $7,95  + 
SHIPPING. 


A  LOT  OF  PEOPLE  think  of  our  kits  when  they  think  of  GODBOUT  ELECTRONICS, 

but  we  are  happy  to  supply  individual  components  . ,  ,  capacitors  (we  even  have 
tantalum  and  polystyrene  types),  inductors,  resistors  (we  don't  sell  onesies,  but  you 
can  get  100  of  any  one  type  for  $3.50),  keyboards,  trimpots  .  .  ,  and  our  extensive 
line  of  semiconductors  from  diodes  to  the  8008  microcomputer  on  a  chip.  We've 
got  TTL,  CMOS,  and  linear  ICs;  readouts  and  LEDs,  and  also  transistors,  UHF  fets, 
dual  fets,  and  more  .  . .  but  send  us  your  address  and  a  stamp  and  we'll  rush  you 
our  flyer  listing  parts  and  prices.  Send  for  it!  Be  surprised- 

FLASH!  To  make  your  life  easier  we've  started  a  series  of  data  sheets.  Data  on 
popular  linear  ICs  now  available,  with  CMOS  data,  complete  linear  data,  and  more 
coming  up  soon.  Look  at  next  month's  ad  for  the  details, 

TERMS:  Include  SQd  for  orders  under  $10,  Include  postage  on  items  where  indicated;  all  other 
items  shipped  postpaid  on  orders  over  $1 0.  California  residents  add  sales  tax.  You  may  place  a 
BankAmencard  or  Mastercharge  order  by  calling  (415)  357-7007;  sorry,  no  COD  orders, 
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Get  your  hands  on  a  MitScope! 

Have  you  been  looking  for  a  convenient,  inexpensive 
method  of  testing  digital  circuitry?  You  could  shell  out  3 
or  4  thousand  dollars  for  a  four  channel,  storage  oscillo- 
scope, That  would  be  great  — if  you  can  afford  it. 

Or  you  could  spend  $189,50  for  a  MitScope. 


What's  a  MitScope? 

A  MitScope  is  a  four  channel,  digital  logic  (DTL,  TTL)  oriented  scope  with  full  memory 
capability,  Its  time-base  range  (.5  microseconds  to  200  milliseconds)  will  cover  most  digital  circuit 
needs.  Its  four  channels  allow  observation  of  extensive  timing  relationships. 

In  addition  to  the  normal  mode  of  operation,  the  MitScope  can  be  switched  into  storage 
operation  at  any  time  during  testing.  This  mode  serves  as  an  excellent  pulse  catcher  for  those 
elusive,  one-time  occuring  pulses. 

How  does  it  work? 

The  MitScope  signal  is  displayed  on  a  four-line,  sixteen-row  LED  matrix;  one  line  for  each 
channel.  The  information  on  the  display  is  interpreted  in  much  the  same  manner  as  that  of  an  ordinary 
oscilloscope. 

30  Day  Trial  Offer  , 

To  help  convince  you,  MITS  is  making  this  special  offer.  Buy  an  assembled  MitScope.  If  you 
aren't  satisfied,  return  it  within  30  days  and  we  will  refund  your  money  (excluding  postage  and 
handling  charge), 

PRICE:  $189.50  assembled.  $127.50  kit. 

Price  includes  nicad  battery  and  charger,  4  probes  and  casi 


r 
■ 


miTS 


"Creative  Electronics 


// 


Warranty:  90  days  on  parts  and  labor 
for  assembled  units, 
90  days  on  parts  for  kits. 

Prices  and  ■specifications  subject  to 

change  without  notice. 


d Enclosed  is  a  Check  for  $_ 

or    IZlBankAmericard  # 

or   D Master  Charge  # 


Credit  Card  Expiration  Date 


Include  $5,00  for  Postage  and  Handling 
□  MS-416     □  Assembled     Q  Kit 

DPI  ease  send  information  on  Entire  MITS  Line. 
NAME 


en 

i 

ID 

i 

en 


ADDRESS 
CITY 


STATE  &  ZIP 


MITS  /  6328  Linn,  rV.E.(  Albuquerque,  New  Mexico  87108  505/265-7553 
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A  POWER  SUPPLY.. 

PS  5^1  5v  1a  regulated  power  supply  kit  with  p.c. 
board  &  instructions.  Board  measures  2"  x  5",  com- 
pleted kit  is  2"  high.  Transformer  has  internal  r,f. 


shield. 


$8.00 


CHEAP  DISCRETE  LEDs 

RED 

MV10 

TO- 18 

i 

s  .08 

MV50 

ribbon  lead 

.08 

Large  red  lens 

.20 

Small  red  lens 

.12 

COLORED 

MV1  amber  TO-18     ! 

S  .25 

MV50  type,  am 

ber 

.25 

MV2  green  T0- 

18 

.30 

MV5222  green 

.30 

TTL 

7400 

$  .20 

7485 

$1.40 

7401 

.20 

7486 

.50 

7402 

.20 

7489 

2.90 

7403 

.20 

7490 

.80 

7404 

-  £-  O 

7492 

.80 

7405 

.25 

7493 

.80 

7406 

.45 

7495 

.90 

7407 

.45 

7496 

.85 

7408 

.25 

74107 

.50 

7409 

.25 

74121 

.60 

7410 

.20 

74122 

.60 

7411 

.30 

74123 

1.10 

7413 

.85 

74125 

.65 

7416 

.45 

74126 

.65 

7417 

.45 

74141 

1.25 

7420 

.20 

74150 

1.70 

7430 

.20 

74151 

1.00 

7432 

.30 

74153 

1.40 

7437 

.50 

74154 

1.70 

7438 

.50 

74157 

1.40 

7440 

.20 

74161 

1.50 

7442 

1.10 

74163 

1.70 

7446 

1.45 

74164 

2.00 

7447 

1.45 

74165 

2.00 

7448 

1.45 

74166 

1.75 

7450 

.20 

74174 

2.20 

7451 

.20 

74175 

2.20 

7453 

.20 

74176 

1.60 

7454 

.20 

74177 

1.35 

7473 

.45 

74181 

3.90 

7474 

.45 

74192 

1.50 

7475 

.80 

74193 

1.45 

7476 

.50 

74195 

1.00 

7483 

1.10 

SECOND  ANNUAL  APRIL  FOLLY  SALE! 
10%  OFF  EVERYTHING  ON  THIS  PAGE! 

Offer  applies 

ONLY  to  orders  postmarked  during  the 
month  of  April.  SAVE  NOW! 


(Take  Sale  Discount  THEN  Take  Any  Other  Applicable  Discounts.) 


ANOTHER  POWER  SUPPY  .  .  . 

PS  25—1  0  to  25v  1a  lab  type  power  supply  with  adjustable  current 
limiting;  remote  sensing  &  remote  programming  for  voltage  &  current. 
Insturctions  included.  All  parts  except  chassis,  meter{s},  p.c.  board. 
Kit  of  parts  with  schematics.  $14.95 

P.C.  boards  available,  No.  007  $3.00  ea. 


SOME  NEW  TRANSISTORS  .  .  . 

N1  TO-92  NPN  Darlington 

N2  TO-92  NPN  lo-noise,  lo-level    " 

N3  TO-92  NPN  medium  purpose 

N4  TO-92  NPN  2N3904type 

N5  TO-92  NPN  UHF 

N6  TO-92  NPN  RF-IF 

P2  TO-92  PNP  lo-level 

P3  TO-92  PNP  medium  power 

P4  TO-92  PNP  2N3906type 

P7  TO-92  PNP  high-voltage 

P8  TO-92  PNP  higher-voltage 

AND  SOME  OLD  TRANSISTORS  .  .  . 

2N2222     TO-18  NPN 
2N2907     TO-18  PNP 
NPN      TO-92  general  purpose 
PNP       TO-92  general  purpose 

Data  on  all  transistors  and  JFETS  is  now 


1-99 

100+ 

$  .35 

.30 

.15 

.10 

.20 

.15 

.15 

.10 

.20 

;15 

■1.5 

.10 

.15 

.10 

.20 

.15 

.15 

.10 

.  Z-\j 

.20 

.30 

.25 

1-99 
$  .25 

.25 

.08 

.08 

in  our  flyer. 


100+ 

.20 

.20 

.0595 

.0595 


BRAND  MEW  ALUM.  ELECTROLYTIC  CAPS,  RADIAL  LEAD 


10wv 


1mfd 
2m  fd 
5m  fd 
10mfd 
30mfd 
50mfd 
1 00m  fd 
200m  fd 
500m  fd 
1 0OOmf  d 


$ 


.10 
.10 
.10 
.11 
.12 
.13 
.15 
.20 
.28 
.50 


35wv 
$  .12 
.12 
.12 
.13 
.20 

.30 
.75 


50wv 
$  .15 


.16 
.28 


45 
70 


RGS  ELECTRONICS 
3650  Charles  St.,  Suite  K  ■  Santa  Clara,  CA  95050  ■  (408)  247-0158 


We  sell  many  ICs  and  components  not  listed  in  this  ad.  Send  a  stamp  for  our  free  flyer.  TERMS  OF  SALE: 
All  orders  prepaid;  we  pay  postage.  $1.00  handling  charge  on  orders  under  $10.00.  California  residents  please 
include  sales  tax.  Please  include  name,  address  and  zip  code  on  all  orders  and  flyer  requests.  Prices  subject  to 
change  without  notice. 

DISCOUNTS:  10%  OFF  ORDERS  OVER  $25.00;  20%  OFF  ORDERS  OVER  $250.00. 
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MANUFACTURERS     OVERRUN     -     BRAND     NEW    TRANSISTOR    POWER 

SUPPLIES 

These  are  brand  new,  in  the  original  factory  package.  We  cannot  advertise  the  name, 

but  you  will  recognize  it  immediately.  The  output  voltages  are  changeable  by 

changing  a  jumper. 

Keyed  outputs:   675  v  @  1 35  mA     or       400  v  @  1 50  mA        or       400  v  ®  1 30  raA 

275  v@    40  mA  275  v@    40  mA  275  v@  170  mA 

Bias         -40  v@    25  mA  -40  v  @    17  mA  -40  v@    20  mA 


Fixed  outputs:    250  v 

150  v 


25  mA 
30  mA 


275  v 
150v 


27  mA 
30  mA 


275  v@    39  mA 
150v@    30  mA 


Output  connections  are  terminated  in  a  multipin  plug.  Brand  new  with  schematic, 
each  $12.00. 

New  battery  cables  for  above,  includes  "A"  relay  $3.00  each  5  for  $12.00 

New  output  cables  for  above.  Connector  mates  with  output  connection  on  power 
supply.  $4.50  each  5  for  $20.00 

TONE  SIGNALING  EQUIPMENT: 

SECODE  digital  decoder.  Made  by  Secode  for  RCA  mobile  units.  Decodes  pulsed 
2805  cycle  tone  to  activate  any  function  you  choose.  Postpaid,  each  $10.00 

SECODE:  Model  SD-30  call  heads  —  Contains  decoder  and  call  indicator.  12  volt 
input.  Most  are  brand  new  in  original  factory  packages.  Postpaid,  each  $35.00 

BRAMCO  —  Two  tone  sequential  encoders  for  mobile  or  base  use.  These  are 
compatible  with  Motorola  Quick-Call  systems.  Like  new.  Generates  up  to  80  tone 
combinations.  Postpaid,  each  $95.00 

BUY  OF  THE  YEAR:  RCA  Scanning  Control  heads.  Scans  four  channels,  reverts  to  a 
selectible  priority  channel.  Requires  12  volts  dc  and  unfiltered  audio  from  the 
discriminator.  LED's  indicate  the  channel  being  received.  Schematic  included.  Only  a 
few  left  for  $50.00  each. 


PAGE  FM  INC.    P.O.  Box  1    Lombard,  III.  60148 

(312)  627-3540 


TERMS:  All  items  sold  as  is.  If  not  as  represented  return  for  exchange  or  refund  (our  option) 
shipping  charged  prepaid  within  5  days  of  receipt,  Illinois  residents  must  add  5%  sates  tax. 
Personal  checks  must  clear  before  shipment.  All  items  sent  shipping  charges  collect  unless 
otherwise  agreed.  Accessories  do  not  include  crystals,  relay  or  antennas. 
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> 


CD 

CJ1 


TT  L 

7400*  6/$  1.00   7488 

7401  .23   7489*2 

7402  .23  7490* 

7403  6/1.00  7491  * 

7404  .25  7492 

7405  .24  7493 

7406  .50  7494 

7407  .50  7495 

7408  .25  7496 

7409  .25  74100 
7410*  6/1.00  74107 

7411  ,30  74121 

7412  ,40  74122 
7413*  ,75  74123 

7416  45  74125 

7417  .45  74126 

7418  .25  74141 

7420  .23  74145 

7421  .27  74150 
7423  ,32  75151 

7425  .27  74153 

7426  .31  74154 

7427  .32  74155 

7429  ,40  74156 

7430  .33  74157 
7432  .26  74160 

7437  .45  74161 

7438  .50  74163 

7439  .50  74164 

7440  .23  74165 

7441  1.10  74166 

7442  1.05  74170 

7443  1.10  74173 

7444  1,15  74^74 

7445  1.10  74175 

7446  1.25  74176 
7447*  .89  74177 
7448  1.25  74180* 

7450  .25  74181 

7451  .27  74182 

7453  .27  74184 

7454  .40  74185 

7459  .25  74187 

7460  .25  74190 
7470  .45  74191 
7472  .41  74192* 
7473*  .39  74193* 
7474  .47  74-J94 

7475'  .75  74195 

7476*  #40  74196 

7480  .50  74197 

7482  1.75  74198 

7483  1.15  74199 
7485*  1.10  74200 
7486  .47  74250 

20%  Discount  for  100 
Combined  7400's 
(Except  Specials) 


CMOS 

4.00  CD4001  $    .55 


.25ea 

..69ea 

1.00 

.95 

.95 

.97 

.95 

.95 

1-50 

.47 

,47 

1.05 
.60 
.80 
1.15 
1-15 
.95 
1,20 
1.50 
1.25 
1.30 
1.30 
1.55 
1,65 
1.65 
2,50 
2.50 
2.50 
1.75 
3.00 
1.75 
1 .85 
1-85 
-85 
.85 
1.00 
3.75 
1,00 
2.30 
2.30 
7.00 
1.50 
1.50 
1.25 
1,25 
1.50 
1.05 
1.25 
1-05 
2-25 
2.75 
7.00 
5,00 

pes. 


CD4O02 

CD4007 

CD4009 

CD4010 

CD4011 

CD4012 

CD4013 

CD4016 

CD4017 

CD4019 

CD4020 

CD4022 

CD4Q23 

CD4025 

CD 402 7 

CD4030 

CD4035 

CD4049 

CD4050 

74C00 

74C02 

74C04 

74C20 

74C74 

74C160 

74C161 

74C107 

74CV51 

74C154 

74C163 

74C164 

74C173 

74C195 


55 
1 .25 
1.40 

,60 

.55 

■  55 

1.50 

1.40 

2.75 

1.25 

1.50 

2.50 

.55 

.55 

1.25 

.60 

2.75 

1.25 

1.25 

45 

.45 

.70 

.65 

1.15 

3.25 

3.25 

1.50 

2.90 

3.50 

3.25 

3.50 

2.90 

3.00 


APRIL  SPECIALS 

8008  Processor      $49,95(8080  Micro  Processor  $249.95 
1101  256  x  1  RAM  2.25  N8T97  HEX  Inverter  2.95 

2102  1024  RAM        7,95  1702  2048  EROM  29-95 

5203  2048  EROM  19.95J81 1 1  256  x  4  N  Channel  1 1  -95 
Miniature  Aluminum  Electrolytic  Capacitors 

1-         9- 

9  99     100 

.19  .15  ,14 


iZenerJ 
MODES 
(Rectifier) 


IN456 

IN458 

IN4B5A 

IN746 

IN752 

IN1183 

I N 1 1 84 

I N 1 1 86 

IN 3600 

I N4001 

IN4002 

IN4004 

IN414S 


6/$1 
6/S1 

5/01 

4/S1 

4/$1 

1.60 

1,70 

1.80 

6/$1 

.09 

-10 

.10 

15/$1 


IN4154    12/$1 


IN47  34 
IN4735 
IN5232 

IN 52 34 
IN5243 
IN5282 


,28c 

•  28c 
,28c 

•  28c 
,28c 


MFD-VOLTS 

.47UFD/50V 

1UFD/16V 

1UFD/50V 

2.2UF  D/50V 

3.3UFD/25V 

4.7UFD/25V 

10UFD/16V 

10UFD/25V 

10UFD/50V 

22UFD/16V 

22UFD/25V 

47UFD/16V 


i  - 
9 

14 
14 
15 
14 
14 
14 
14 
14 
14 
14 


9- 
99  100 

.12  .11 


MFD-VOLTS 

474UFD/25V 

.12  .11  100UFD/16V 

.12  .11  100UFO/25V 

.12  .11  100UFD/50V 

.12  .11  220UFD/16V 

.12  .11  220UFD/25V 

.12  .11  470UFD/16V 

.12  .11  470UFD/25V 

.12  .11  1000UFD/16V 

.12  .11  1000UFD/25V 


15  .13  .12   2200UFD/16V 


.19 
.24 
.24 
.24 
.35 
.37 
.49 
.49 
.75 
.75 


.15 
.18 
.18 
.18 
.25 
.30 
.39 
.39 
.60 
.60 


.14 
.17 
.17 
.17 
.24 
.27 
.35 
.35 
.55 
.55 


17  ,14  ,13      Axial  or  Radial  Lead  Type 


50  VOLT  CERAMIC  DISC  CAPACITORS 

•221-  mt-  5c  3  5c  3c     Li  033   mf-  6c  4c     3  5c 

.0047  mf.    6c   4c       3.5c#r  .047     mf.    6c   4c       3,5c 
ml     5c    3.5c    3c        J    ,1  mf,12c  7.5c 


,022     mf.    6c   4c       3.5c 


100       pf      6c     4c      3*  5c 


MPS  A05 
2N918 

2N2219A 


5/$1      TRANSISTORS  2N3905 


25  2N2906A 
3/$1   2N2907A 
2N2221A  li..  4/S1   2N3053 
2N2222A  T<   5/S1   2N3055 
2N2369  5/S1   2N3725A 

2N2369A         4/S1   2N3903 
2  N  2484  4/S1  2  N  3904 

Cal.  &  CI k. Chips    IC  Skts 
5001         $3.95      8  P   $    .22 


4/«1  2N3906 
5/i!1  PN4249 
2/S1  PN4250 
.95*!  2  N 4409 
2/51  2N5129 
5/$1  2N5139 


« 


4/$1 
4/JS1 
4/S1 
4/S1 
5/$1 
.19 
,19 


4/$1  C106B1  SCR  2/$1 


5005  5.95   14  P  .26 

5030  7.95   16  P  .29 

MM531  1  5.95   18  P  .46 

MM5312  5.95  24  P  .68 

MM 53 13  5.95  28  P  .89 

MM5314  5.95  36  P  1,10 

MM5316  6.95  40  P  1.25 


WALL   or   T.V,    DIGITAL   CLOCK 

25'    VIEWING    DISTANCE 

Walnut  Case-6"x3"xl" 

Hr,  &  Min.-.6"  High 

Seconds-^"  High 

KIT  -  All   Comp.&  Cose     $39,95 
Wired    &    Assembled  $44,95 


Satisfaction  Guaranteed.  All  Items  100%  Tested 
$5.00  Win.  Order  -  1st  Class  Mail  -  No  Charge 

California  Residents  —  Add  6%  Sales  Tax 
Wholesale  Outlets  —  Write  for  Special  Discounts 
Write  for  FREE  1975  Catalog  -  Data  Sheets  .254  each 

P.O:  BOX  822,  BELMONT,  CA.  94002 
PHONE  ORDERS  -  (415)  592-8097 


LM300H        $ 

LM301H/N 

LM302H 

LM304H 

LM305H/N 

LM307H/N 

LM308H/N 

LM309K 

LM310H/N 

LM31  1H/N 

LM318N 

LM319N 

LM320K* 

LM324N 

LM339N 

LM340K 

LM340T 

LM370N 

LM373N 

LM380  8 

LM380N 

NE531T 

NE536T 

NE55GN 

NE555N 

NES56N 

NE560 

NE561 

NE562 

NE565H/N 

NE566N 

NE567H/N 

LM703H/N 

LM709H/N 

LM710H/N 

LM711H/N 

LM723H/N 

LM733H/N      1 

LM739N  1 

LM565H  1 


1 
1 
1 

1 

1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
3 


LIN 

.69 
.29 
.69 
.79 
.89 
.35 
.05 
,25 
,19 
,95 
,69 
.19 
.50 
.85 
.95 
.89 
.75 
.05 
.05 
.00 
.25 
.00 
,00 
.79 
.75 
.85 
.50 
.50 
.50 
.00 
.00 
.00 
.43 
.29 
.29 
.29 
.55 
,75 
,29 

-50 


EAR 

LM741H/N  $  .31 
LM747N  .69 

LM748N  ,35 

LM1303N  .79 

LM1304N  1.00 
LM1307N  ,79 

LM1310P  3.95 
LU1458N  .69 

LM1496N  .99 

LM1556V  1,85 
CA3013lr_.  1.70 
CA3023J  12.15 
CA3035^Tf  2.25 
CA3039  1#35 

CA3046  1.15 

CA3059        \  2.46 


CA3060 
CA3065N 
CA3080 
CA3083 
C  A  308  6 
CA3089 
CA3091 
CA3123 
CA3600 
LM3900 
LM3905 
LM7805 
8038  B 
LM9601 
LM9602 
75450 
75451 
75452 
75453 
75491 
75492 
75494 
75324N 
LM567H 


. 


^ 


2.80 

.75 

.85 

1.60 

.70 

3.25 

8.25 

1.85 

1.75 

.J  J 

.65 

1.75 

5.75 

.55 

.75 

.49 

.39 

.39 

.39 

.79 

.89 

.89 

1.75 

1.50 


1/4  W  5%  CARBON  COMP  RESISTORS 

5-25  30-95  10CM95  500-995  1 000  UP 

.625 


.05 


.04  .03 

AllStd.  Values 


.0275 

-  5  Ea.  Mm. 


Add  Bi  per  value  if  sorting  is  required 


PROJECTS 

8263  $  7,00 
8267  4.00 
2513*    11.00 


2518 
2519 

2524* 

2525 

2529* 


7.00 
4.00 

3.95 
7.00 
4.00 


4024P*  2.25 


LEDS 

MV  10  5/1 

MV  50  6/1 
MV  5024  5/1 

MAN-1  1.95 

MAN-3  .95 

MAN -4  1,95 

MAN-7  1.50 

OL  33  1,95 

DL747  250 


8000  Series 

8090  98   ,55 
8123       1.50 


8223 
8263 
8267 

8280 
8281 
8288 

8880 


3.00 
7.00 
4,00 
,75 
,85 
1,15 
1,35 


SINGLE  CHIP  ASCII  ENCODER 


Desk  top  calculator  by  well 
known  mfgr.  These  are  rejects,  8 
digit,  4  function,  liquid  crystal 
display.  Fully  assembled,  some 
factory  reject,  some  customer 
returns.  Most  are  repaired  in  a  few 
minutes.  Sold  "as  is/'  Ship  wt  3 
lbs, 

AC  model  $1 0  each  3  for  $26.50 
Battery  portable  model  $11  each 
3  for  $30.00 


COLUMBIA  4  CHANNEL  SQ 

Solid  state  SQ  4  channel  adapter,  2  amps  built 
in.  Decodes  4  channel  or  synthesizes  4  channel. 

$25.00 


LED  READOUTS    5/$1.00! 

The  price  is  not  a  mistake.  We  have  some  hobby 
variety  with  some  segments  out.  Ukinbuyem 
for  as  low  as  5  for  $1 .00 


DUAL  16  BIT  MEMORY 

Dual  16  bit  memory,  serial  MOS  by  Philco  TO-5 
case,    brand   new  with    2   page  specs. 

#PLR   532     $1X0  each     $10/12 


AM-FM  RADIO 

For    console     installation,    w/face    plate,    no 
knobs.  Stereo  amplifiers  for  tape  or  turnable 
playback.  $15.00 

Pair  of  matching  speakers  w/xfrnrs  for  above 

$5-00 


CALCULATOR  CHASSIS 

Fully  assembled  pocket  calculator  chassis  with 

calculator  chip.  Uses  LED  readouts  not  includ- 
ed. $5.00 


A  hot  item  today.  We  furnish  full  data  booklet 
with  each  order.  $10  each  3  for  $25.00 


8  CHAN  MULTIPLEX  SWITCH 

Solid  state  16  pin  IC  MOS.  8  channel  w/output 
enable  control  S*  one-of-eight  decoder  in  chip. 
With  data.  Fairchlld  3705.  .  .$5.00 


RC  OSCILLATORS 

16   pin    IC   chip   contains  4    RC  osc.   Ideal  for 
touch  tone  encoder.  TCA  430.  .  .$5.00 


PHOTO-STROBE 

Made  for  Instamatic  but  useful  on  any  camera 
with  instructions  provided.  Info  also  on  trick 
uses,  automotive  strobe,  slave  strobe,  automo- 
tive strobe,  PsychadeMc  repetitive  strobe,  etc* 
Complete  with  charger  8t  Nickel  Cadmium 
batteries. 

$9.00,  3  for  $25.00 


>    , . 


■ 


Beautiful  AM-FM  Stereo  Multiplex  radios  made 
to  sell  in  the  over  $100  range.  Picture  shows 
typical  unit.  Solid  state.  AC  powered,  made  for 
famous  US  manufacturer.  Ship  wt  10  lbs. 
$35.00 


SOLAR  ENERGY 

Electricity  for  free  from  the  sun.  An  exciting 
experimental  device.  Instructions  included 
show  how  to  make  a  solar  energy  bank  for 
higher  voltages  and/or  current,  also  how  to 
make  a  solar  operated  radio  receiver. 

Giant  cell  2"  diameter  -  $1 .50 
Large  cell  1  3/4"  -$1.25 
Medium  cell  1"  diameter  —  $1.00 
Rectangular  3/4  x  tW'  -  $.75 

Any  six  for  the  price  of  5  .  .  , 


BOOKSHELF  SPEAKERS 

Completely   finished,  9  x   12  x  5  inches.    16 
ohm,  with  extension  cord.  $15  a  pair. 


Please  add  shipping  cost  on  above. 


FREE  CATALOG 
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OAAD 

"THE   COMPUTER 
ON   THE   CHIP" 


n 


16-BIT    MICRO    PROCESSOR    BASIC    SYSTEM 


□ 


$149 


Lete 


The  lowest-priced  16-bit  system!  Outperforms  the  8008. 
The  CPU  l  Central  Processing  Unit)  includes 
4-MMG7  50's,   called   RALU's,   and   one  MM57  51    CROM, 

RALU  -^—  called   Register  and  Arithmetic  Logic  Unit  

U  a  4 -bit  control  bus,  and  the  CROM  is  a  Control -and- 
Head-Only   Memory*  The  four  RALU's   in  parallel  form   a 
16 -bit    unit.     The    R  ALU's    are    controlled    by    micro-in- 
st  ruction*,  stored  in  the  CROM,  With  spec  shee'.s. 


MINI    COMPUTER 
ERASEABLE    PROM 


$99 


□  Kit  of  s  icfs 

8008  Mlcroproc«»»orwith 
8-2102/2602  n  ch»nn*l 
-STATU  1000     BIT 

RAM'S.  Require*  *W'  * 
VDC  power  suppl^^P™^ 


$24.50 


MM52Q3  Kraceable  ultra- 
violet PROMS!  Quartz  lid, 
204 S   static.   Specs    .  .  .  . 


WRISTWATCH 

LIQUID 

CRYSTAL 

DISPLAY 


Zp*sa*7*9 


3%  digit,  *  -segment  — 
only  1  1/16  x  11/16  x 
1  /  4  w.  Includes  readout , 
socket,  " '-slide-io-place 
chrome  slide  face  plate". 
Same  display  as  found  in 
$200.    units. 


l3all  one 


nncx 


1   I  SB 

□  QBE 
n  B OB 

DBBQ 
0  !£ 


SIMPLEST!    FINEST!    SMALLEST! 

6 -FUNCTION   AC-DC 
CALCULATOR  KIT! 

•  Lightweight,  pocket  size 
Extra  large  display 

•  6  functions  plus,  minus, 
times,  percentage,  constant 

•  Floating  decimal 

•  Chain  and  Mix  calculations 

•  Simplified  indexing 

•  Mark  up  and  Mark  down 

•  Constant  multiplication  and 
division  •  AC  adaptor  jack 


W   fST^&f**?    in-a   kii*    I"**™   the   pc    board    onlv 
tor 


st 


driver 

is. 


^1-10 10 1 


Son ken 
SI-1010G 
SI-1020G 
SI-1030G 
SI-1050G 


SANKEN  HYBRID 
AUDIO  POWER  AMPS 


555 

TIMERS 

2  u  Second* 

to  1-tif, 
(Mint  »***> 

a  2  for  $i 

Sale  good  till 
May  15.1975 


Watts      Sale 

10      $    3.88 
20  14.95 

80         IB, SB 
60         29,95 

All  amplifiers,  Rat  wiLtijn  Vz  Ato  Irani 
hi  u*  100,000.  Kuch  unit  properly  heat -sinfced,  with 
hc'iivy-duly  connect  mjc  tie  lug  connections.  Single- 
ended  [>u*hpull  output.  Power  supply  required  2 4 VDC. 
Output  to  8  ohms,  Order  hy  Stock  No, 

■SSSaS*BBSSSSSSSSSSSSSSSSSS*B*aBBBBBBBBBBBaBBBBBBBBaBBBBBBBBH 


NATIONAL 
LM-340T  VR's 

•  TO  320  CaM   ■  l  Am? 

•  POSITIVE  VOLTAGE 

1.75    Each 


Bur  3  -    Take  IO  y* 

Type  Volts 

D  LM-340-05T    5  v 

LI  LM-340-06T    6  v 

O  LM-340-OaT    8  * 

LPW.340   12T12  v 

]  LM-340-1ST15  v 

LM   140    1ST  IS  v 

D  LM-340  24T24  v 


with   the    9   digit   readout,    SIMPLE!    You   bet    it 

aory.    Kit    includes:    attractive    black  paai.  to«*k 
filter;   Flex   Key    (type  20SK-66)    IS  kev  fctth™  ^  *w 
measure,  only  2^  2"  with  2  swVc K ?for  OK 
OFF     one    for    K    constant;    MAIN    p7boa?3     r**,w 
board;   famous   Csi   Tech   fin^n    oc  Jt„   J *      ,\  readout 
two    75491    Ic  drivers;  °    26'Pm   ^S??   Chip' 

ac   jack;    9    Volt    battery   connector  resistor*?'?™    Tay: 


'ALL  LED*  MONSANTO  READOUTS 

*35  LED  matrix 


MAN! 


MONSANTO   CHAR-    SALE 

TYPE 

Q  MAN-! 
n  MAN-2 
□    MAN   3 


12 


EACH 

$3.S0 

4.95 
1.00 


Quantity 
Discounts 

3  for  S  9* 
3  for  $14. 
3  for  $2,  SO 


MAN 


OPCOA  SLA-1 
REFLECTIVE 
LED    READOUT 


$2.50 

3  for  $    6. 


Red 

Yellow 

Green 


Imagine  a  chip  (MK50250) 
"Beepinf*  and  audible  uhirml 
All  others  are  external.  It 
also  features  internal  bright- 
ness control,  The  CT700I 
requires  external  triggering 
of  alarm,  date  of  the  month 
and  direct  drive  to  LED 
readouts.  Both  require  min- 
imum current  drain  and 
voltages,  for  either  4  to  6 
LED  readouts.  12  or  24 
hours.    AM    and   PM. 


!"  AND  "DATER' 
CLOCK  ON  THE  CHIPS 

ONLY.S    8.50 
Date.  ,$12.50 

tSiacs! 


MK50250   BEEPER 
CT7001  Alarm  and 


CLOCK    CHIPS 
ON    A    "DIP" 

WITH  DATA  SHEETS 

MM  S3  11 
MM53L2 
MM53L3 
MMS314 

MM5316 
MM5316   A 


MM    tpttvi     ai   $4  a  95 


QUADRACS! 
SAME    PRICE 

SALE! 

fnp  Power 
Tab  Plastic  Units 


10 


PRV 


s»u 


6-digit  26-Pin 
4-digit  24* Pin 
e-diRlt  2B-Pln 
G  dlKit  24-Pln 
4-dinit  40-Pin. 
na   alarm 


0   so  $ 

a  loo 


Alarm 


O  200 
O  300 
Q  400 

D  soo 

a  ©on 


75 
95 


«y 


1.25 
1.50 
1.98 


50 


" 


s.* 


i    '--■ 


Inflation-Fighting 

IC  PRICES 


Buy  10 


1 


Buv  100 


FULL  EPOXY  SILICON  BRIDGE  RECTIFIERS, 


WAVE 


Type 
H  SN7400 
r]SN7401 

□  5N7402 
DSN7403 

1 SN7404 

□  SN740S 
SN7406 

^SN7408 
fj SN7409 
SN7410 
Z5N7411 
DSN7413 
HSN7414 
nSN74l5 
"SN7416 
D  SN7417 
D  S«7420 
SN7422 

H  SN7425 
HSN7426 
M SN7427 
] SN7430 
□  SN7432 
n  SN7437 
Q  SN743S 
O SN7440 


*Hitrf  Hv   IVI»*  P«m 


.19 

,31 
.89 
2.2S 
,45 
.45 
.SO 
.22 


.32 
,35 
.31 


.24 
.28 
.45 
,49 
.19 


0 SN7441 

! SN7  4  42 
SN7443 
J 5N7444 
j SN7445 
| SN7446 
□  SN7  447 
D  SN7448 
D  SN7450 
Q  5N7451 
I SN7453 
| SN7455 
\ SN7462 
| SN7464 
3 SN7465 
i  SN7471 
| SN7472 
J SN747  3 
j SN7474 
n  SN747  5 
} SN7476 
\ SN7  47S 
) SN7480 

BSN7481 
SN7482 
3 SN7483 
D  SN748S 


1.00 
1.00 
1-00 
1.00 
1.00 
l.lO 
1.10 
1.45 

.27 

.28 


2.95 


□  5N7489 
Q  SN7490 
] SN7491 
Q  5N7493 
D  SN7495 
D  SN7496 
[ SN74100 
[ SN74104 
D  SN74105 
JSN7410G 
SN74107 
3   SN7410S 
n  SN74112 
HSN74113 
D  SN74114 
| SN74121 
,42   D  SN74122 
D  SN74123 
n  5N74125 
H  SN74126 
M  SN74140 
n  5li74l41 
Q  SN74145 
0  SN74148 
d  SN741SO 
j  SN74151 
I SN74153 


ONLY"   *  F»ttory 
Q  SN74154 

□  SN74155 
SN74156 

□  SN74157 
ri  SN7415B 
M  SN741G1 
n  SN74183 

SN74164 

□  SN74165 
Q SN74166 
Q  SN74173 

| SN74174 
a  SN74175 

| SN74176 
D  SN74177 
D  SN741S0 
Q  SN74181 
SN7  4182 
o  SN74190 

□  SN74191 
SN74192 

O  SN74193 
rn  SN74195 
H  5N74197 

□  SN74198 

□  SN74199 

□  5N74200 


PIV 

2 

Amp        6 

Amp 

50 

D 

$  .69  a 

9      .  o  O 

100 

□ 

.79 

.99 

200 

a 

.95  D 

1,25 

400 

a 

1.19 

1.50 

600 

a 

1,35  D 

1,75 

800 

n 

1.59 

1.95 

1000 

a 

1.79  □ 

2.25 

10  AMP 

a  $1.49 

1.69 
1.89 
2.09 


Code: 
TO- 5 


2  amp 
case 


6  Amp  1/2  x  1/2  x  3/16  sq. 


BICGE5T 

MAN-7 


D 


7 -segment  *' reflective  bar" 
version  of  the  famous 
MAN-K  The  optimum  in 
light  efficiency  and  con- 
struction. Looks  like,  acts 
like,  the  MAN-1,  Pin  con- 
nections same.  Wide  angle 
viewing.  0.2T  character 
height,      color     red, 


MAN- 5  as  MAN-7  except  green  0  Xa^Sf 
MAN-S  as  MAN-7  except  yellow  L  X  «49 


Ttrmi:   arid  pnstage       Ratad:   net  -ift 
Phone  Orders:  Wakefield.  Mass.   (6X7)   245-3829 
Retail:  16-18  Del  Carmine  St,.  Wakefield,  Mass, 
toff  Witter  Street*  CG.D/5  MAY  BE  PHONED 

D   20c  CATALOG  Fiber  Optics.  'tCi\  Semis,  Parts 
MINIMUM   ORDER  *4,00 


J      P.0.80X»42A     LYNMFIELDTMAS5.  01940 


73  reader  service 

Check  appropriate  boxes  for  desired  company 
brochures,  data  sheets  or  catalogs  and  mail  in 
to  73.  Include  your  zip  code,  please,  Send 
money  directly  to  advertisers.  LIMIT:  25 
requests. 
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*  Reader  service  inquiries  not  solicited.  Corres 
pond  directly  to  company. 


Reader's  Service 

73  Inc.,  Peterborough  NH  03458 

Please  print  or  type. 

Name 


APRIL  1975 


Call 


Address 


City 


State 


Coupon  expires  in  60  days 


PROPAGATION  CHART 

J.Fh  Nelson 

Good  (open)  Fair(D)  Poor(O) 


April 


1975 


un 


Mot,        Tue        Pfid        Tku        Fri 


Sat 


6 


27 


1 


®    © 


17 


22    23    24 


S 
12 


EASTERN 

UNITED    STATES    TO: 

GMT:     DO 

02      04 

06        08         !0        12        14        16        1B        20        22 

ALASKA 

7A 

14 

7 

7 

7 

7           7 

7 

7 

7    , 

7A 

7A 

ARGENTINA 

14 

14 

7B 

7 

7 

7 

14 

14 

14 

14A 

21 

14A 

AUSTRALIA 

14 

14 

7B 

7B 

7B 

7 

1 

} 

7 

7 

14 

14 

CANAL  ZONE 

14 

7A 

7 

7 

■t 

7 

14 

14 

14 

14A 

21 

14A 

ENGLAND 

7 

7 

7 

7 

1 

7 

7A 

14 

14 

14 

14 

7A 

HAWAII 

14 

14 

7B 

7 

7 

7 

7 

7 

14 

14 

14 

14 

INDIA 

14 

14 

7& 

7B 

7B 

7 

7 

7 

7 

7 

7B 

7B 

JAPAN 

u 

7B 

7B 

7B 

7 

7 

7 

7 

7 

7 

7 

14 

MEXICO 

14 

m 

7 

7 

7 

7 

7 

14 

14 

14 

14 

14 

PHILIPPINES 

14 

7B 

7B 

7B 

78 

78 

7 

7 

7 

7 

7.B, 

-14— 

[PUERTO  RICO 

1-1 

7 

7 

7 

7 

7 

7 

14 

14 

14 

14 

11 

SOUTH  AFRICA 

7A 

7 

7 

7 

7B 

14 

14 

14 

14A 

14A 

14 

ft 

U.S.S.  R, 

7 

7 

7 

7 

7 

7 

7A 

14 

14 

14 

MB 

7 

WEST  COAST 

14 

14 

7 

7 

7 

i    f 

7 

7A 

14 

14 

t4 

14 

CENTRAL    UNITED    STATES    TO: 


ALASKA 


ARGENTINA 


AUSTRALIA 


CANAL  ZONE 


ENGLAND 


HAWAII 


INDIA 


JAPAN 


MEXICO 


PHILIPPINES 


PUERTO  RICO        u 


LL 


14 


14 


14 


14 


14 


14 


M 


14 


JUL 


14 


14 


14 


14 


14 


14 


T4 


SOUTH  AFRICA 


U.S.S.  R 


146 


7A 


?A 


78 


7B 


7A 


7B 


7B 


7B 


7 


7B 




7B 


78 


7B 


78 


7H 


78 


7B 


78 


7A 


7A 


76 


14 


14 


7B 


78 


7B 


14B 


7A 


\A 


14 


14 


14 


14 


14 


14 


14A 


14 


14 


14 


14 


14 


\4 


1A. 


21 


Ml 


21 


M 


11 


JuL. 


14A 


14 


HAj 


JA. 


11 


21 


K 


14 


14 


7A 


14 


78 


14 


14 


11 


14 


14 


ii_ 


11 


WESTERN    UNITED    STATES    TO 


ALASKA 


ARGENTINA 


AUSTRALIA 


21 


CANAL  ZONE 


ENGLAND 


HAWAII 


21 


INDIA 


JAPAN 


MEXICO 


PHILIPPINES 


PUERTO  RICQ 


SOUTH  APR  EC  A 


U,  S.5.  R. 


EAST  COAST 


7A 


t4 


14A 


14 


14 


II 


11 


14 


14JL 


14 


14 


21 


14 


21  - 


14 


14 


11 


7A 


78 


14A 


7A 


14 


7A 


14 


7 


11 


14 


7 


14 


14 


1± 


14 


14 


78 


JM_ 


7 
7 


7B 


7A 


IE 


7A 


2M. 


JUL 


2a. 


14 


14 


14 


14 


14 


21 


T4 


14 


is. 


54 


14 


_Zfi_ 


IS. 


IB. 


ia_ 


J£. 


14 .14 


i 


11 


oa. 


7A 


JL 


11 


HB. 


7A 


14 


7A 


7A 


I4A 


14 


7A 


14A 


21 


21 


7A 


14 


j — U 


14. 


11 


tA. 


7A 


14A 


14 


L4. 


ia. 


11 


Ji 


11 


Li. 


rtt 


LA. 


14 


A  -  Next  higher  frequency  may  be  useful  also, 
B=  Difficult  circuit  this  period. 


160 


73  MAGAZINE 


simply  a  great 
transceiver 


YO-1 00  MONITOR  SCOPE 


FT-101B  160-10  METER*  TRANSCEIVER 


The  FT-101B  transceiver  features  advanced,  solid-state,  plug-in  modular 
circuitry-with  a  complete  line  of  versatile  accessories  including  the  NEW 
YO-1 00  Monitor  Scope.  Add  this  ideal  companion  for  complete  signal 
monitoring. 


FT-101B  FEATURES: 

•  240  watts  PEP  input  (180  watts  CW) 

•  AC  &  DC  power  supply 

•  Noise  blanker 

•  VOX  with  break-in  CW 

•  25  &  100  KHz  calibrators 

•  WWV  reception 

•  Internal  speaker 
YO-1 00  FEATURES: 

•  1 500/1 900Hz  tone  generator 

•  Wide  range  inputs  for  all 
mode  monitoring-even  RTTY 


ACCESSORIES  AVAILABLE: 

•  FL-2100B  1200  watt  linear 

•  FV-101B  External  VFO 

•  YO-1 00  Monitor  scope 

•  SP-101  B  External  speaker 

•  SP-1 01 PB  Speaker/Phone  Patch 

•  MMB-1  Mobile  mount 

•  FA-9  Cooling  fan 

•  XF-30C  600Hz  CW  filter 

•  YD-844  Desk  microphone 

•  160  meter  crystal 


Compare  the  features,  versatility,  and  performance. 

who  owns  one  and  your  choice  will  be  Yaesu-the 
amateur  communications  equipment. 

*160  meter  crystal  optional 


Ask  the  amateur 
world's  leader  in 


Specifications  subject  to  change  without  notice. 


Xy        MUSEN  USA  INC 


Visit  your  dealer  for  details 
or  write  for  our  new  catalog 

All  Yaesu  products  warranted 
by  the  selling  dealer.  Complete 
after-warranty  service  available 
in  Paramount,  Calif. 


7625  E.  Rosecrans  Avenue,  Unit  #29    Paramount  California  90723    (213)  633-4007 


/" 


Bankamericaho 


f  engineering 

—  DIV.  of  BROWNIAN  ELECTRONICS  CORP  — 


nt  hOMQR 


master  charge 


K. 


320  WATER  ST,     P.O.  BOX  1921     B1NGHAMTON.  NY  13902     607-723-9574 


MINI-CATALOG  1975 

THE  WORLD'S  MOST  COMPLETE  LINE 


OF 

VHF— FM  KITS  AND  EQUIPMENT 


CD1  Kit 
CD2  Kit 
COR2  Kit 
SC2  Kit 
TX144Kit 
TX220  Kit 
TX432  Kit 
RX144/220FKU 
RX1 44/220  C  Kit 
RX432  C  Kit 
HT144  B  Kit 
PA1501HKU 
PA2501HKit 
PA144/15KK 
PA1 44/25  Kit 
PA220/15  Kit 

PA432/10 
PA4010HKU 
PA1 10/10 
PA1 10/30 
PS3  Kit 
PS12CKit 
PS24C  Kit 
RPT144 
RPT220 
RPT432 


10  channel  receive  xtal  deck  w/diode  switching 
10  channel  xmit  xtal  deck  w/switch  and  trimmers 
complete  COR  with  3  second  and  3  minute  timers 
10  channel  auto-scan  adapter  for  RX 
exciter— 1  watt— 2  meters 

exciter— 1  watt— 220  MHz 

exciter-NEW-432MHz 

140-170  or  210-240  MHz  rcvr  w/8  pole  cer  455  filter 

140-170  or  210-240  MHz  rcvr  w/2  pole  10.7  xtal  filter 

NEW-432  MHz  receiver 

2  meter— 2w— 4  channel— hand  held  xcvr 

2  meter  pwr  amp — 15w— compl.  kit  w/SS  switching 

similar  to  above— 24w 

similar  to  PA1501H  less  case,  connectors  and  switching 

similar  to  above— 25w 

similar  to  PA144/15  for  220  MHz 

NEW— similar  to  PA144/15  except  lOw  and  432  MHz 

lOw  in— 40w  out— relay  switching 

lOw  in— HOwout  2  meter  amp  factory  wired 

30w  in—  llOwout  2  meter  amp  factory  wired 

power  supply  regulator  card 

12  amp— 12  volt  regulated  power  supply  w/case 

24  amp— 12  volt  regulated  power  supply  w/case 

H E W—  1 5  watt— 2  meter  repeater  factory  wired 

NEW— 15  watt— 220  MHz  repeater  factory  wired 

NEW— 10  watt— 432  MHz  repeater 

Repeaters  are  available  in  kit  form— write  for  prices 

SEE  YOU  AT  DAYTON 


$  6.95 
$14.95 
$19.95 
$19.95 
$29.95 
$29.95 

coming  soon 

coming  soon 
$129.95 

$39.95 
$49.95 

coming  soon 

boy.yb 

$179.95 
$149.95 
$  8.95 
$69.95 
$99.95 

$595.95 
coming  soon 


ITEM 

PART# 

DESCRIPTION 

PRICE 

EXTENSION 

NAME  

ADDRESS  _ 

CITY 

STATE   


ZIP 


TOTAL  

SHIPPING  

NYS  RESIDENTS-SALES  TAX 
TOTAL  ENCLOSED  


